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FIELD METHODS 


TECHNICAL MEMORANDUM


J EG&G KT AEROFAB 


MISSOURI METALS SITE 


J OVERLAND, MISSOURI 


J This memorandum presents a summary of the procedures used in conducting the 

J 
remedial action investigation of the EG&G KT Aerofab/Missouri Metals site located 

in Overland, Missouri. The primary field activities were initiated in March 1992 

and were concluded in April 1992. A shallow soil survey was conducted on July 

14 and July 15; 1992. These activities were generally performed in accordance

J with the site-specific Remedial InvestiJi;ation Work Plan, EG&G KT AerofablMissouri 

Metals, "St. Louis, Missouri, and the Quality Assurance Plan, EG&G KT 

J Aerofab/Missouri Metals ("St. Louis, Missouri. These plans were developed in 

J 
accordance with relevant Comprehensive Environmental Response, Compensation and 

Liability Act (CERCLA) guidance documents, and information from past subsurface 

investigations. 

J The remedial action investigation provided for implementation or characterization 

to occur in the following areas:

J 
• abandonment of existing damaged or ineffective 

J monitoring wells 

drilling and logging of subsurface materialsJ • 

J • collection of environmental soil, rock, arid groundwater 

samples 

hydrogeologic site surveyJ • 

J These areas and the associated activities are discussed in the follow:l.ng 

sections. Supporting this memorandum are the daily records kept in the site 

J APPEND. A A-l 
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field logbook, drilling logs, and chain-of-custodies which were produced by the 

Burns & McDonnell Waste Consultants, Inc. field team. 

1.0 INVESTIGATION FIELD TEAM

J 
The field team for the remedial action investigation consisted of personnel

J from Burns & McDonnell, a drilling subcontractor, and a land surveyor. The 

J 
Burns &McDonnell field personnel included a geologist, a hydrogeologist, and 

an engineer. These persons were responsible for the collection of 

environmental samples and other data necessary for the evaluation of remedial 

J 
 alternatives. 


J 

The Layne-Western Company of St. Louis, Missouri provided the drilling 


subcontractor services for this investigation. Layne-Western mobilized two 


drill rigs and crews to the site to facilitate the abandonment, placement, and 


J development of monitoring wells. 


J 
 All personnel from Burns & McDonnell and the drilling subcontractor used 


J 
during the field activities had current certification for work at hazardous 

waste sItes as stipulated in 40 CFR 1910.120. Health and safety meetings were 

conducted daily to alert investigation personnel to site-related hazards and 

J 

anticipated drilling conditions. 


Land surveying services were provided by a Missouri-registered land surveyor

J of the Sterling Engineering 'and Surveying Company of Bridgeton, Missouri. 

J 2.0 CHRONOLOGY OF INVESTIGATION 

J The remedial action investigation was conducted at the site during the months 

of March and April 1992. The following is a brief chronology of the events as 

they occurred on a day to day basis. The events cited are focused on data 

collection efforts and do not reflect meetings held with the client. 

March 23 Burns & McDonnell mobilized to the site. Utilities were 

cleared through the various gas, water, sewer, and 
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March 24 

I March 25 ... 

March 26 

March 27 

March 30 

March 31 

April 1 

APPEND.A 

electrical company representatives. The decontamination 

area was identified and cleared by EG&G site personnel. 

Layne-Western mobilized to the site and established the 

decontamination and lay-down areas. Abandoned existing 

Monitoring Well GMW-13. 

Abandoned existing Monitoring Well GMW-2. Drilled and 

sampled Soil Boring SB-l. Measured water levels in existing 

monitoring wells. Shipped soil samples to analytical 

laboratory. 

Drilled and sampled Soil Boring SB-2. Measured.water levels 

in existing wells and the open soil borings. Shipped soil 

samples to analytical laboratory. 

Performed packer test of siltstone/shale interval in Soil 

Boring SB-2. Drilled and sampled soil boring for Monitoring 

Well GMWC14. Shipped soil samples to analytical laboratory. 

Abandoned Soil Borings SB-I and SB-2. Installed Monitoring 

Well GMW-14. Measured water levels in existing mOnitoring 

wells. 

Redeveloped Observation Wells OW-I, OW-2, and OW-3, and 

Monitoring Well GMW-8. Developed Monitoring Well GMW-14. 

Drilled, sampled, and abandoned Soil Borings SB-3 and SB-6. 

Measured water levels in existing wells. Shipped soil 

samples to analytical and soil engineering laboratories. 

Drilled and sampled the location originally designated as 

Soil Boring SB-5. This boring was renamed in the field to 

Monitoring Well GMW'15 due to installation of monitoring 

well. Performed two pUmp tests on Monitoring Well GMW-14. 



, 

~ 

~ 

~ 

~ 

~ 

~ 
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April 2 

April 3 

April 6 

April 7 

April 8 

April 9 

APPEND.A 

Abandoned existing Monitoring Well GMW-12. Shipped soil 

samples and one groundwater sample to analytical laboratory. 

Performed pump test on ~Ionitoring Well GMW-8. Drilled and 

sampled Soil Boring SB-4. Purged all wells for sampling, 

followed by collection of all indicated groundwater samples. 

Shipped soil and groundwater samples to analytical 

laboratory. 

Performed general site clean-up. Staged DOT-approved drums 

used to containerize all investigation-derived wastes. 

Demolished decontamination pad and containerized in DOT­

approved drums. 

Drilled and sampled Monitoring Well GMW-16. Performed slug 

test on Monitoring Well GMW-4. Measured water levels in 

existing wells. Mobilized Layne's Schramm T660 drill rig 

and crew to site. Reestablished decontamination pad for 

additional work. 

Drilled and sampled Monitoring Well GMW-17. Installed and 

developed Monitoring Well GMW-16. Demobilized Layne's CME-

75 drill rig and crew. Shipped soil samples to analytical 

laboratory. 

Completed drilling, sampling, and installing Monitoring.Well 

GMW-17. Performed pump test of Monitoring Well GMWc16. 

Sampled groundwater from Monitoring Well GMW-16 for Fe, Mg, 

Mn, Ca, and alkalinity. Water samples delivered to 

laboratory for preservation and water quality analysis. 

Drilled Monitoring Well GMW-18. Collected groundwater 

samples from Monitoring Well GMW-16. Staged drums used to 

containerize investigation-derived waste. Measured water 
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levels from existing monitoring wells. 

samples to analytical laboratory. 

Shipped groundwater 

April 10 Completed drilling of Monitoring Well GMW-18. Installed 

Monitoring Well GMW-18. Performed general clean-up of the 

GMW-18 well site. Measured water levels in existing 

monitoring wells. 

April 13 Completed surface caps for Monitoring Wells GMW~17 and GMW­

18. Developed Monitoring Wells GMW-17 and GMW-18. 

April 14 Performed pump test on Monitoring Well GMW-17. Collected 

groundwater samples from Monitoring Wells GMW-17 and GMW-18. 

Measured water levels in existing monitoring wells. 

Demobilized Layne's Schramm drill rig and crew from site. 

Shipped groundwater samples to analytical laboratory. 

April 15 Measured water levels in existing monitoring wells. 

April 16 Performed rising head slug test on Monitoring Well GMW-18. 

Measured water levels in existing monitoring wells. 

Collected groundwater for water quality and vac analysis and 

submitted to the analytical laboratory. Burns &McDonnell 

personnel demobilized from site. 

July 14 Two Burns &McDonnell field personnel arrived at the Site to 

conduct surface soil sampling in the southeast property 

corner. Hand auger borings AS-I, AS'2, and AS-3 were 

. completed. Two soil samples were collected from each 

boring. 

July 15 Completed hand auger borings AS-4, AS-5, AS-6, AS-7, AS-B, 

and AS-9; Two soil samples were collected from each boring. 

Based upon sample screening with a 10.6eV phot6ionization 
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detector, four soil samples were chosen for laboratory 

analysis. Burns &McDonnell personnel left the Site and 

hand-delivered soil samples to American Technical and 

Analytical Services, Inc. 

3.0 FIELD PROCEDURES 

3.1 DRILLING AND LOGGING OF SUBSURFACE MATERIALS 

All drilling activities associated with the soil borings and monitoring well 

installations were observed by a Burns & McDonnell field team member. 

Complete drilling logs of the subsurface materials and conditions encountered 

were made in the field during performance of the intrusive work. Also 

recorded in the drilling logs are sampling times and intervals, air monitoring 

results, and initial monitoring well construction details. These logs are 

duplicated in Appendix C. Figure 2-1 in the main body of this report shows 

the locations for the soil borings and monitoring wells completed during this 

investigation. 

3.1.1 AIR MONITORING 

For safety purposes during drilling operations, air within the breathing zone 

of the field crew and in the borehole was monitored with a photoionization 

detector (PID). Additionally, each soil sampler was screened for volatile 

organic vapors with the PID immediately upon retrieval from a boring. The 

associated soil sample and breathing zone PID readings were recorded on the 

drill logs. Along with set sampling criteria, soil PID readings were 

considered when selecting soil samples for laboratory analysis. 

3.1.2 DRILLING LOGS 

Drilling logs were prepared through the observation of drilling operations and 

the examination and classification of soil and rock samples. Recorded on each 

drilling log is the number and location of each borehole or monitoring well, 

as well as the soil and rock descriptions and sampling information. 
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3.1.3 DRILLING PROCEDURES 


Two drill rigs and crews were used during the performance of the intrusive 


work during this investigation. Five soil borings .(SB-l, fiB- 2, SB'- 3, SB-4, 


and SB-6) and five monitoring wells (GMW-14, GMW-15, GMW-16 , GMW-17 , and GMW­


lS) were installed during this investigation. Three existing monitoring wells 


(GMW-2, GMW-12, and GMW-13) were abandoned during this investigation. 


A Central Mine Equipment (CME) CME'75 truck'mounted auger rig was used for the 

drilling of all soil borings and the drilling and installation of Monitoring 

Wells GMW-14 , G~!W-15. and GMW'16. The borehole for Monitoring Well GMW-17 was 

I initiated using the CME-75 rig, but was completed using the Schramm T660 air 

Ii rig. The existing Monitoring Wells GMW-2, GMW-12, and GMW-13 were abandoned 

using the CME'75 rig and crew. Monitoring Well G~!W'lS was drilled and 

installed using the Schramm T660 air rig. The air rig was employed at the 

site due to auger refusal by the CME-75 rig in certain subsurface strata and 

also due to the boring diameter requirements of Monitoring Well GMW-1S. 

Drilling of the boreholes for this investigation followed standard drilling 

practices. Hollow stem augers (HSA) were used for all soil borings and 

monitoring wells with the exception of Monitoring Well GMW'lS which was drill 

exclusively using the Schramm T660 air rig. The HSA sections were 5-feet in 

length and cut a nominal S-inch diameter bore. 

To minimize cross 'contamination, the following precautions were taken: 

• All drilling, downhole, 

decontaminated prior to 

and sampling equipment was 

each use. 

• All cuttings were contained as drilling progressed. 

• Monitoring wells installed using the CME-75 drill rig were 

constructed through the hollow stem augers. Monitoring 

wells installed using the Schramm T660 air rig were 

constructed through a collar and temporary casing which 

served to'case off the upper portion of the borehole. 
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4.1.4 Monitoring Well Installation 

Monitoring Wells GMW-14, GMW-15, GMW-16, GMW-17 , and GMW-18, were installed 

using 4-inch'diameter schedule 40 PVC casing and No. 10 4-inch-diameter PVC 

screen with 0.010-inch openings. 

• 

• 

• 

GMW-14 was set 23 feet below ground surface on top of a 10 8 

foot bentonite pellet plug. The lower 5 feet of well 

consists of screen. The filter pack surrounding the screen 

consists of clear, coarse, silica sand and extends 2.1 feet 

above the screen; A 1.9' bentonite pellet seal was placed 

above the sand pack. A bentonite grout seal was installed 

from the seal to 2.7' below ground surface. A locking, 

water tight cap covers the top of the well casing. A steel 

flush mount protective cover was cemented in place with 

concrete to protect the casing. 

GMW-15 was set 19.5' below ground surface with the lower 5 

feet consisting of screen. The filter pack consists of 

clean, coarse silica sand which extends 1.S feet above the 

top of the screen. A 2-foot bentonite pellet seal was 

placed ab·ove the sand. A bentonite grout seal was placed 

above the seal to 2 feet below ground surface. A I-foot 

layer of neat cement·was placed above the grout. A locking, 

water-tight cap covers the top of the well casing, and a 

steel protective flush mount well cover was cemented in 

place with concrete. 

GMW-16 was set 34.5 feet below ground surface on top of a 

4.7-foot bentonite pellets plug. The lower 5 feet of the 

well consists of screen; The filter pack consists of clean, 

coarse, silica sand which extends 1 foot above the top of 

the screen. A 2.5-foot bentonite pellet seal was placed 

above the sand. 
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A Bentonite grout seal was placed above the seal to 2.5 feet 

below ground surface. A l-foot layer of neat cement was 

placed above the grout. A locking, water-tight cap covers 

the top of the well casing and a steel flush mount 

protective cover was cemented in place with concrete. 

• 	 GMW-17 Was set 49.7' below ground surface with the lower 10 

feet consisting of screen. The filter pack consisted of 

clean coarse, silica sand which extends 4.3' above the top 

of the screen. A 3.5 foot bentonite pellet seal was placed 

above the sand, A bentonite grout seal was placed above the 

seal to 12 feet below ground surface followed by a 10-foot 

layer of neat cement. A locking water-tight cap covers the 

top of the well casing, and a steel flush mount protective 

cover was cemented in place with concrete. 

• 	 GMW-l8 was set 33.5' below ground surface with the lower 10 

feet consisting of screen. The filter pack consisted of 

clean coarse sand which extends 9 feet above the top of the 

screen. A 2-foot bentonite pellet seal lies above the 

filter pack. A 10-foot bentonite grout seal was placed 

above the seal to 2 feet below ground surface. A locking 

water-tight cap covers the top of the well casing, and a 

steel flush mount protective cover was cemented in place 

with concrete. 

3.1.5 Monitoring Well and Borehole Abandonment 

GMW-2 was abandoned by pulling 15 feet of PVC we1i casing and screen without 

damage. The hole was redrilled with a 10" hollow stem auger to 19 feet below 

ground surface. Neat cement was pumped into the boring with a tremie pipe 

from the bottom of the open bore to ground surface. 

GMW-12 was abandoned by pulling 30 feet of PVC pipe consisting of 20 foot 

screen from the boring. The hole was redri11ed using a 8-inch hollow stem 

auger to 30.2 feet below ground surface. Neat cement was pumped into the 

boring with a tremie pipe from the bottom of the open bore to ground surface. 

APPEND;A 	 A-9 




i 

! 
I... 

lOiI GMW-13 was abandoned by pulling 50 feet of PVC pipe, 20 feet of which 

consisted of screen, from the boring. The hole was redrilled using a lO-inch 

hollow stem auger to 50.2 feet below ground sul:face. Neat cement was pumped 

into the boring with a tremie pipe from the bottom of the bore to ground 

surface. 

J 

3.2 SUBSURFACE SOIL/ROCK SAMPLING 

All sampling of subsurface soil and rock was performed using decontaminated 

CME samplers. Each sampler consisted of a 5-foot long steel tube split 

J 
lengthwise and jOined using flush-threaded end cap and shoe. Each CME sampler 

was decontaminated by hand between samples. Samples were selected for 

chemical analysis based on PID readings, odor, or stain and transferred to 

sample jars. Sample jar headspace readings were conducted and the samples

J were labeled and placed in a shipping cooler. 

J 3.3 GROUNDWATER SAMPLING 

J 
3.3.1 Well-Development 

Following monitoring well installation, each well was developed to remove the 

J 
fines suspended in the water by the drilling process, and to establish good 

communication with the stratigraphic unit screened. Development progressed 

for each well until one (or more) of the following criteria was met: 

J • The pH and specific conductivity measurements 

stabilized. 

J 
• The well was bailed dry. 

J • More than three well volumes were removed. 


J 3.3.2 GROUNDWATER SAMPLING 


The following procedure was followed to conduct groundwater sampling:


J 
• 

J 
J APPEND.A 

J 

A static water level reading was taken from a reference 

point at the top of the PVC casing. 
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• 	 The volume of water was calculated for the well. 

L • 	 The pH, conductivity, and temperature was measured and 


recorded inthe field log book. 


• 	 The well was purged of three to five well volumes by bailing 

with a pre-cleaned disposable bailer. A well bailed dry was 

considered to be purged. New nylon rope was used to lower 

and raise the bailer for each sampling event per well. 

• After sufficient recovery, a sample Was collected with the 

disposable bailer. The rope was handled in a manner to 

prevent contact with the ground or other possible sources of 

• contamination. 

• 	 The groundwater sample was placed directly in the sample 

bottles following accepted protocol .
. I 
,d 

J 
• Each bottle was decontaminated, sealed, and labeled. Each 

sample was then logged on chain-of-custody forms. 

\ 	 • Sample bottles were packed in chilled coolers imd sealed'. 

..I Groundwater samples were shipped by Federal Express to NDRC 

Laboratories, Inc. in Richardson, Texas or hand delivered to

J American Technical &Analytical Services, Inc. in Maryland 

Heights, Missouri. 

J 
3.4 HYDROGEOLOGIC SITE SURVEY 

During the Remedial Investigation several methods were used to characterize 

J 
the hydrogeologic properties of the subsurface materials. These methods 

included frequent groundwater level measurements, we.1l slug tests, and 

pumping-response 	tests. 

J 
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3.4.1 Groundwater Level Measurements 

Groundwater levels were measured in existing wells at the Si'te throughout the 

Remedial Investigation from March 24, 1992 to April 16, 1992 by Burns & 

McDonnell field investigation personnel. Additional groundwater level 

measurements were taken by personnel from Burns & McDonnell's st. Louis office 

until May 8, 1992. 

In order to avoid cross-contamination of wells, the water level indicator was 

rinsed thoroughly with distilled water prior to insertion into a well. When 

measuring the groundwater level in a well, the following information was 

recorded on an Observed Water Level Form: date, time, name of person making 

the measurement, depth to water, groundwater elevation, and any applicable 

remarks. 

J 

3.4.2 Single ·We1l Tests 

Slug tests were conducted on five monitoring wells at the Site. The slug 

tests consisted of pumping water from the wells with a Grundfos Redi-Flo2 pump 

and measuring groundwater recovery with a Hermit 2000 Data Logger. The five 

wells that were tested in this manner were GMW-3, GMW-4, GMW-8, GMW-14, GMW­

17, and GMW-18. 

The time-recovery data that was collected from the wells during the slug tests 

were analyzed with the CBP Method (Response of a Finite-Diameter Well to an 

Instantaneous Charge of Water; H. Cooper, J. Bredehoeft, I. Papadopulos, USGS 

Water Resources Research, 1967). The calculated values for hydraulic 

conductivity were within a range typically associated with a silty sand or a 

clean sand whereas the screened materials ranged from clays to sands. This 

apparent overestimation of hydraulic conductivities in the clay soils likely 

resulted from the fact well screens were not fully submerged (GMW-8), due to 

the effects of partial aquifer penetration, or may reflect secondary 

permeability such as cracks or joints. Other data obtained during the field 

investigation did not confirm these high permeabilities in the clay soils. 
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3.4.3 Multiple Well Tests 

Pumping-response tests were conduc.ted on four of the wells installed by IlMWCI 

during the Remediil1 Investigation. These tests consisted of pumping a well 

with a Grundfos Redi-Flo2 pump and observing groundwater levels in two or more 

observation wells with a Hermit 2000 Data Logger. Before each test the pump 

and data logger probes were decontaminated to prevent cross-contamination of 

'. wells. 

J • Observed Responses to l'umping of GMW-14 

In order to determine the degree of hydraulic communication 

J 
 between the upper clay unit and the underlying silt unit, 


groundwater was pumped from GMW-14 and responses were 

J observed in OW-l and OW-2. The criteria for formal pump 

test analysis were not met with the available wells because 

J, 
 the pumping well and observation wells are not completely 


screened within the same stratigraphic unit. 

J GMW-14 was installed by Burns & McDonnell on March 30, 1992. 

The well has a total depth of 23.0 ft. below grade. The 

J screened interval is 5 feet in length and extends from 17.5 

J 
feet to 22.5 feet below grade. The upper 3 feet of screen 

is within the upper clay and the lower portion of the screen 

is within a highly weathered siltstone. 

J Wells OW-l and OW-2 were installed in September 1990 by 

Groundwater Technology, Inc. OW-l is located 11.6 feet 

J south of GMW-14, and OW-2 is located 5.6 feet east of 

J 
GMW-14. Both observation wells have depths of approximately 

14 feet and are screened in the upper clay approximately 8.5 

feet above the zone screened by GMW-14. 

J Two pumping-response tests were conducted on April 1, 1992 

to allow the degree of hydrogeologic communication between

J monitoring well GMW-14 and observation wells OW-l and OW-2 

to be qualitatively evaluated. The pumping-response tests 
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were conducted by pumping GMW-14 and observing the water 

level responses in wells OW-l and OW-2. During both tests, 

groundwater levels at the observation wells were lmo-ered.. A 

water level drawdown in GMW'14 of approximately 16 feet 

during the first pump test caused drawdowns of 0.06 and 0.42 

feet in Observation Wells OW-l and OW'2, respectivety. This 

evidence implies that there is some degree of hydrogeologic 

communication bet~leen the observation wells and GMW'14. 

Rigorous application of formal pump test analysis 

assumptions cannot be applied because of observation well 

construction. The data collected from observation wells OW­

l and OW-2 was analyzed, however, to see if reasonable 

hydrogeologic values could be determined. Two methods were 

used to calculate hydraulic conductivities, including the 

Jacob Semi-log Method (Flow of Groundwater, Rouse, Hunter, 

Engineering Hydraulics, 1950), and a log-log cons'truction 

technique for leaky aquifers developed by Walton 

(Groundwater Resource-Evaluation, Walton, 1970). Hydraulic 

conductivities were found to be generally within a range of 

1 to 100 feet per day (3.5 x 10-4 to 3;5 x 10-2 centimeters 

per second). These values correspond to the expected range 

of hydraulic conductivities for an unconsolidated silt or 

loess 	(Groundwater, Freeze and Cherry, 1979, &Basic Ground­

Water Hydrology, Heath, USGS WSP 2220, 1983). 

• 	 Observed Responses to, Pumping of GMW'16 

GMW-16 was installed by Burns & McDonnell on April 6, 1992. 

The well has a total depth of 34.5 feet below' grade. The 

screened interval is 5 feet in length and extends from 29 

feet to 34 feet below grade. The geology of the screened 

interval, proceeding downwards from top of screen, consists 

of 2.6 of siltstone with sand, 0.4 feet of fine to very fine 

sand, and 2.2 feet of clay. 

A-14 
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On April 8, 1992, GMW-16 was pumped and groundwater 

measurements were taken in GMW o14, GMW-8, OW-I, OW-2, and 

OW-3. GMW-14 is located 6.7 feet northwest of GMW-16, and 

GMW-8 is located 3.4 feet southeast of GMW-16. OW-I, OW-2,
I \... and OW-3 are at distances 'of 6.8, 6.4, and 15.8 feet, 


, respectively, from GMW'16. 

, , 
Iitj 

GMW'14 was installed by Burns &McDonnell on March 30, 1992_ 

J The well has a total depth of 23.0 feet. The screened 

J 
interval is 5 feet in length and extends from 17.5 feet 22.5 

feet below grade. The geology penetrated by the screened 

interval, proceeding downwards from top of screen, consists 

J of 3 feet of clay and 2 feet of weathered siltstone and 

siltstone. If the geology penetrated by GMW-16 is laterally 

continuous, then between the bottom of GMW-14 and the top of

J GMW-16's screen, there is approximately 4 feet of siltstone, 

2 feet of shale, and 0.5 feet of clay.

J 
J 

OW'l, OW-2, OW-3, and GMW-8 were installed by Groundwater 

Technology, Inc. in September 1990. These wells are all 

J 
approximately 14 feet deep and are screened within the upper 

clay unit. 

When GMW-16 was pumped, the groundwater level at GMW-i4 was

J lowered. This indicates that there exists some 

hydrogeologic communication between strata immediately above 

J the shale unit and strata immediately below the shale unit. 

J 
However, the amount of drawdown at GMW'-14, 0.10 feet, was 

small compared to the drawdown at GMW-16, approximately 27 

J 
feet. The amount of vertical transmission of water through 

the 2 foot shale layer is estimated to be extremely low. 

J 
The groundwater levels rose at OW-l, OW-2, OW-3, and GMW-8 

during the pumping-response test. These rising groundwater 

levels are cause'd by naturally-occurring groundwater
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fluctuations. Since no drawdown was observed in these 

wells, hydrogeologic communication between the strata 

screened in GMW-16 and the upper clay layer cannot be 

inferred. 

Rigorous application of formal pump test analysis 

assumptions cannot be applied because of observation well 

construction, time-drawdoWn data from GMW-14 was analyzed, 

however, to see if reasonable hydrogeologic values could be 

determined. The two methods used to calculate hydraulic 

conductivities were the Jacob Semi-log Method (Flow of 

Groundwater, Rouse, Hunter, Engineering Hydraulics, 1950), 

and a log-log construction technique for leaky aquifers 

II 	 developed by Walton (Groundwater.Resource Evaluation, 


Walton, 1970). The calculated values for hydraulic 


.­

.. conductivities were 15.6 ft/day and 4.8 ft/day (5.52 x 10-3 

em/sec and 1.7 x 10-3 cm/sec). These values fall within the 

predicted range for an unconsolidated silt or loess 

(Groundwater, Freeze and Cherry, 1979 & Basic·Ground-Water 

I Hydrology, Heath, USGS WSP 2220, 1983)., 

IIIf 


I 	 • Observed Responses to Pumping of GMW-17 
.,J GMW-17 was pumped in order to determine the degree of 

hydrogeologic communication between wells screened in

J different stratigraphic units in the vicinity of the 

degreaser pit. The wells used for this pumping-response

J tests were GMW-17, the pumping well, and GMW-5, and GMW-18, 

the observation wells. 

J 
J 

GMW-17 was installed by Burns & McDonnell on April 8, 1992. 

The well has a depth of 49.2 feet below grade. The screened 

interval is 10 feet in length and extends from 38.7 feet to 

48.7 feet below grade. The upper 3.7 feet of screen is

J within a sandy siltstone layer, and the bottom 6.3 feet of 

screen is within a fine-grained sandstone. A shale and clay
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layer exis~s above the screen and has a thickness of 3.3 

feet that ,extends from 32.8 feet to 36. I feet below grade. 

GMW-18 was installed by Burns &McDonnell on April 9, 1992. 

The well is located 8.9 feet northwest of GMW-17 and has a 

depth of 33.5 feet below grade. The screened interval is 10 

feet in length and extends from 23 feet to 33 feet below 

grade. The screen is within a siltstone layer and above the 

zone screened by GMW-17. 

G~IW-5 is located 5.6 feet north of GMW-17 and has a measured 

depth of 14.7 feet. GMW-5 is screened within the upper clay 

layer. 

A pumping-response test was conducted on April 14, 1992. 

Groundwater was pumped from GMW-17 at an initial rate of 0;6 

gpm. After pumping at that rate for 160 minutes, no 

drawdown was observed in GMW-5 and GMW-18. The pump rate 

was then increased to over 1 gallon per minute for the 

duration of the test. GMW-17 sustained a m~ximum drawdown 

of approximately 18 feet during the six-hour test. The 

water levels at GMW-5 and GMW~18 rose during the test as a 

result of natural groundwater fluctuations, and were not 

affected by the removal of water from GMW-17. 

Since no drawdown was witnessed in the observation wells 

screened above the silt and clay layer, it is assumed that 

this layer is an effective aquitard that limits the vertical 

transmission of groundwater. Calculations iif hydraulic 

conductivity were not possible from the results of this 

pumping-response test. 

Observed Responses to Pumping, of GMW"18 

GMW-18 was pumped in order to determine the degree of 

hydrogeologic communication between wells screened within 

A-17 
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different stratigraphic units in the vicinity of the 

L 	 degreaser pit. The wells used for this pumping-response 

test were GMW"18, the pumping well; and GMW-17 arid GMW-5, 

L 
 the observation wells. 


GMW-18 was installed by Burns &McDonnell on April 9, 1992.

L The wells has a depth of 33.5 feet below grade. The 

screened interval is 10 feet 	in length and extends from 23 

to 33 feet below grade within a siltstone layer.~ 
GMW-17 was installed by Burns &McDonnell on April 8, 1992.~ The well is located 8.9 feet southeast of GMW-18 and has a 

total depth of 49.2 feet below grade. The screened interval.. is 10 (ten) feet in length and extends from 38.7 feet to 

48.7 feet below grade. The upper 3.7 feet of screen is 

• within a sandy siltstone layer, and the bottom 6.3 feet is 

within a fine-grained sandstone. A shale and clay layer, 
, .. ; having a thickness of 3.3 feet, lies between the interval 

screened by GMW-17 and the interval screened by GMW-18. 

I 
iii 

GMW'5 is located 5.6 feet east of GMW-18 and has a measured 

depth of 14.7 feet. GMW-5 is screened within the upper clay 
~ layer. 

~ 	 A pumping-response test was conducted on April 15, 1992. 


Groundwater was pumped from G~~-18 and groundwater levels 


were observed in GMW-5 and GMW-17. During the six-hour
~ 
test, the water level dropped at GMW-5 which indicates that 

J there is some degree of hydrogeologic communication between 

the upper clay layer and the underlying siltstone layer. 

The water level rose in GMW-17 throughout the test as a 
~ result of naturally-occurring groundwater fluctuations. 

J Rigorous application of formal pump test analysis 

assumptions cannot be applied because of observation well 
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construction, time-drawdown data from GMW-5, however, was 

analyzed to see if reasonable hydrogeologic values could be 

determined. The two methods used to calculate hydraulic 

conductivities were the Jacob Semi-log Method (Flow ofI ' 
'Ii Groundwater, Rouse, Hunter, Engineering Hydraulics, 1950), 

and a log-log construction technique developed for leaky 

W aquifers by Boulton (Groundwater Resource Evaluation, 

Walton, 1970). The calculated hydraulic conductivities were 

J 1.69 feet/day and 1.1 feet/day (5.92 x 10-4 cm/sec and 3.9 x 

J 
10-4 cm/sec), respectively. These values fall within the 

predicted range for an unconsolidated silt or loess (Ground­

J 
Water, Freeze and Cherry, 1979 & Basic Groundwater 

Hydrology, Heath, USGS WSP 2220, 1983). 

3.5 SOIL SURVEY NEAR THE SOUTHEAST PROPERTY CORNER

J On July 14 and July 15, 1992, a soil survey was conducted near the southeast 

property corner in order to delineate the extent of shallow soil 

J contamination, if any, in that area. Nine borings were conducted in the 

following manner: 

J 
J 

• The upper gravel layer, when present, was removed with a 

pick, spade, and earth drill. 

J 

• The depth of gravel was measured and recorded. 


• A decontaminated hand auger was used to collect a soil 

J sample (denoted 81) from just below the gravel and within 

the upper portion of clay fill. 

J 
J 

• The soil sample was split between a zip'lock bag and a 

iaboratory-provided sample jar. 

• The sample interval was measured and recorded. 

~ 
• The sample jar was placed in an ice-packed cooler. 
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• Fifteen minutes after sample collection, the soil sample in 

the zip-lock bag was screened with a 10.6 eV photoionization 

detector. The reading was recorded. 

..I • 	 The hole was advanced again with a decontaminated auger 

until natural soil was encountered. A sample was taken from 

the top of natural soil (denoted S2). 

• Soil sample collection steps above were repeated. 

I 	 • Soil cuttings were placed back in the hole.J 

J 	 4.0 SAMPLE HANDLING 

All analytical and physical 	samples collected for this investigation were

J handled in a fashion to preserve sample integrity and prevent cross­

contamination. Disposable latex gloves were worn by the sampling team during

J sampling collection and packing activities. 

J The following are the basic analytical sample processing and packaging steps 

taken in shipment preparation: 

J 
J • All sample containers were decontaminated prior to 

processing. Containers were either wiped clean with dry 

paper towels or, when necessary, with paper towels wetted 

with deionized water. 

J 
• Each sample bottle was wrapped with bubble plastic packing 

J or foam prior to placing in the shipping cooler .. 

J 	 • Each sample was recorded on chain-of-custodies prior to 

packing. 

J 
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• Coolers were prepared by first wiping dust and dirt out with 

paper towels and then by sealing all openings (drain spouts, 

etc.) 	with duct tape. 

I 
1m • 	 A large plastic bag was placed in the cooler to keep the 

sample containers dry. Cardboard dividers were used to keep
I 

the wrapped containers separated. With sample containers in... 
place, the plastic bag was closed. 

I 

.i 
• 	 Ice-filled "zip-lock" plastic bags were placed along the 

sides and top of the large plastic bag .
.J 

• 	 Chain-of-custodies were taped, in plastic, to the top of the

J 	 inside cooler lid. Each cooler was then secured with duct 

tape by sealing the cooler lid/body joint. A sample seal 

J was applied and dated. 


J All samples being submitted to NDRC Laboratories of Richardson, Texas were 


shipped by overnight courier. All samples being submitted to Affierican 

J Technical &Analytical Services, Inc. of st. Louis, Missouri were packed as 

described above and hand delivered to the laboratory. Physical samples were 

J hand delivered to Shannon &Wilson, Inc. of St. Louis, Missouri in double 

"zip-locked" plastic bags for sieve analyses or in Shelby tubes for 

permeability testing.

J 
5.0 DECONTAMINATION AND WASTE MANAGEMENT 

J 
J 

5.1 DECONTAMINATION 

All equipment used during the remedial action investigation of the site was 

J 
. cleaned following rigid decontamination procedures. Two basic methods were 

used for all decontamination. For drilling equipment (rig, augers, etc.) high 

pressure hot water spray was used for decontamination. Decontamination of 

sampling equipment and other small items was completed in accordance with the

J following procedures: 
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Remove all coarse material by hand.• 

Scrub equipment with a brush in Alconox• 
detergent and water solution. 

Rinse equipment with distilled water.• 

• Rinse with methanol. 

• Rinse with deionized water. 

/ar • Allow equipment to air dry. 

I 
5.2 WASTE MANAGEMENTIII 

J 
Waste generated during the site investigation was placed in DOT-approved 55­

gallon steel drums. Each drum was labeled for content (soil, water, etc.) and 

location from which the material was generated. Solid waste (plastic, 

construction material, etc.) was placed in separate drums and labeled. Eachill drum was sealed with a lid and secured with a ring and bolt. The drums were 

staged on~site in rows, separated by content type, for subsequent disposal by

J EG&G. 
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APPENDIX B 

DETAILED SUMMARIES OF PAST INVESTIGATION 

1.0 INTRODUCTION:.1 Several environmental investigations have been conducted on the MMSC property 

since 1988. These investigations were initiated by EG&G KT Aerofab. An 

.I environmental audit of the site was performed by O'Brie~ and Gere (OBG) prior to 

the purchase of the property from Alco. Follow-up investigations at the site 

J have been conducted by Groundwater Technology, Inc. 

J Investigation summaries presented in this Appendix outline the activities and 

results of each investigative phase at the site. 

J 2.0 O'BRIEN AND GERE ENVIRONMENTAL AUDIT 

2.1 INTRODUCTION

J An environmental audit Was conducted at the site in early 1988 by O'Brien and 

Gere Engineers, Inc. prior to the purchase of the Missouri Metals facility by 

J EG&G, Inc. from Alco Aerospace Company. The audit consisted of site visual 

J 
inspections, installation of groundwater monitoring wells, soil and groundwater 

sampling and interviews with plant personnel., The purpose of the audit was to 

J 
identify the existence of past, present or potential environmental concerns at 

the Missouri Metals Facility, Based on information obtained from the audit, a 

preliminary report dated March, 1988 was prepared and presented to EG&G. This 

section provides a summary of information presented in the 0' Brien and Gere

J report and a technical evaluation of report data and conclusions. 

J 2.2 IDENTIinCATION AND EVALUATION OF PLANT WASTE STREAMS 

J 
The Missouri Metal Facility was identified as a manufacturer of aircraft 

component parts. Stock metals (primarily stainless steel, aluminum and titanium) 

J 
are formed, finished and inspected prior to shipment to aircraft manufacturers. 

Wastes generated during this process were reported to be waste oils generated 

from the hydraulic presses used to stamp and form metal parts, degreasing solvent 

(perchoroethene) used to clean metal parts, and sodium chromate which is used to

J pickle titanium component parts, 

J EG&GWP.APB B-1 
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Vapor degreasing of metal parts using perchloroethylene was reportedly performed 

in a 12 foot deep, pit. Prior to use, the perchloroethylene solvent product is 

stored in two 500 gallon aboveground bulk storage tanks. Spent perchloroethylene 

reportedly is 'generated at the rate of approximately 2300 kilograms per month. 

Waste solvent is stored in 55 gallon drums in the waste storage area prior to 

shipment off-site. 

SodiUm chromate, in sodium hydroxide solution, is used in pickling tanks to treat 

titanium parts. Following the sodium chromate treatment the parts were 

reportedly rinsed in a nitric acid and hydrofluoric acid solution bath and a 

water bath. The sodium chromate, acid rinse, and water rinse tanks were 

reportedly emptied and cleaned semi-annually; Sodium chromate wastes and tank 

sludge were barrelled for shipment off"site to a disposal facility. Liquid acid 

and water wastes from the rinse tanks ,were discharged to the Metropolitan Sewer 

District following treatment. The rinse tank area reportedly was provided with 

spill containment controls. Waste oils generated from hydraulic press oil 

changes were reportedly also shipped off-site for disposal. The volume and the 

storage location for waste oil and oil product on-site was not discussed in the 

O'Brien and Gere audit report. 

Management practices for the hazardous material waste streams was not evaluated 

in depth by the O'Brien and Gere report. However, the site investigation did 

include a inspection of the waste storage area and a summary of a past MONR 

inspection report. During their site investigation O'Brien arid Gere personnel 

reportedly found several waste barrels having incomplete or missing labels and 

some waste barrels being stored outside of the contained waste storage area. A 

MONR investigation of this facility in 1987 resulted in the issuance of a RCRA 

Facility Inspec'tion Report listing seven unsatisfactory features of the waste 

storage facility. Storage of wastes outside of a proper containment,area was one 

of the unsatisfactory features listed in the MONR Report of Investigation. 

The audit also evaluated whether PCB or asbestos materials were being used on the 

site. Asbestos containing materials were identified during the site 

investigation. 

EG&GWP.APB B-2 
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2.3 FIELD INVESTIGATION SUMMARY 

Field investigations at the site included the installation of 19 boreholes and 

the construction of monitoring wells in four of these boreholes. These sampling 

point locations are shown in Figure B-1. The monitoring well boreholes were 

drilled to a depth of 16.5 feet. The remaining boreholes were drilled to a depth 

of 5 feet. During the investigation surface and subsurface soil samples and

J groundwater samples were collected for analysis. Results from the soil and 

groundwater sampling are presented in Tables B'l, B-2, B-3, B-4 and B-5. PCBs 

J were not detected in wipe samples collected in areas of potential PCB 

contamination. 

J 
J 

2.4 DISCUSSION OF REPORT DATA 

The groundwater investigation and soil boring program indicates levels of 

volatile organic compounds are present in groundwater and subsu.rface soil at the 

site. Two monitoring wells were placed in upgradient locations and two

J monitoring wells were located on the lower portion of the property. Positive 

levels of volatile organic compounds were detected in each of the monitoring 

J wells. Detected levels were low in the upgradient wells GMW-l and GMW-4 and 

J 
highest in GMW-3, which is the furthest downgradient monitoring well on the site. 

This groundwater data suggests that past releases of volatile organic compounds 

have occurred on the site. 

J Total chromium (unfiltered) levels in the groundwater exceeded the Maximum 

Contaminant Level (MCL) at the upgradient well. However, the EP toxicity level

J of chromium, which is a filtered water sample; was much less than the MCL. As 

a result, the chromium in groundwater appears to be present primarily as 

J particulates, probably associated with sediment in the groundwater sample. 

J Soil borings were performed primarily in the hazardous waste storage ·area and the 

degreaser area. Contamination was detected in each of the three subsurface soil 

samples collected from the degreaser area. Levels of contamination detected in 

the hazardous waste storage area were random. Low levels of volatile organic 

compound contamination were detected in B-i, B-13 and B-15. Contamination was 

not detected soil samples from nearby boreholes B-4, B-6, B-9 and B-1l. Samples 

EG&GWP.APJi B-3 
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AUDIT GROUNDWATER ANALYTICAL RESULTS 

J 
J 	Parameter 

J 

J Total Chromium (ppm) 

J EP ToXic Chromium (ppm) 

Total Organic Carbon (ppm) 

Oil & Grease (ppm) 

j 

J 
J 

J 

J 

J 

J 

J 

J 

J 

J 


Specific Conductivity 

pH 
+ .

Volatile Organics (ppb) 

Perchloroethylene 

Bromoform 

Carbon Tetrachloride 

Chlorobenzene 

1,1-Dichloroethene 

Trans-1, 2 - Dichloroethene 

Trichloroethene 

Bromodichloromethane 

1,1, l-Trichloroethane 

*Denotes less than value shown 
+ 	 . ' 
Only the detectable volatile 

GMW #1 

0.112 

0.015 

17.9 

5'* 

:,. 

0.60,:. 
, , 

--	 < 

3.30: ;, . 

.-­
" 

. -- . 

. . 
components 

; Monitorin[ Well Number , 

GMW #2 GMW #3 .GMW #4 

0.026 0.062 0.068 

0.016 0.008 0.012 

7.48 	 6.43 4.15 


5* 7.45 5* 


15.73 115.22 

2.59 2.36 2.33 

2.74 


53;90 43.84 


127.02 131.62 39.11 

320.13 345:47 28.43 

7.81 -­
54.75 52.06 10.85 

are shown here. . For complete list ... 
including non-detectable components, see Appendix C. 

Source: O'Brian and Gere, 1988 
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TABLE B-2 

fTICAL RESULTS 

.. _.,---­ -~ .. -.-.-- ­
Sample DescrIptIon 

B-1 B-2 B-3 B-~ 8-6 8-7 8-9 8-11 8-13 8-15 
Parameter 3.5'-5.0' 3.5'-5.0' 2.5'-'1.0' 3.0'-~.5' 3.0' -4.5' 2.5'-4.0' 2.5'-4.0' 2.5' -4.0' 3.0'-4.5' 3.5'-5.0' 

Total Chromium (ppm) 13.7 11.8 26.6 26.6 18.4 16.0 13.8 35.9 26.5 14.5 

EP Toxic Chromium (ppm) 0.012 0.003* 0.003* 0.016 0.006 0.010 0.010 0.009 0.018 0.011 

Total OrganIc Carbon (ppm) 30,033­ 10,l1~, 9,049 11,458 49,345 22,490 6,006 8.652 8.261 16.964 

pI! (S.U.) 6.72 7.68 5.80 7.77 7.90 7.47 7.14 8.01 8.22 7.90 

Of 1 & Grease 1\) 0.048 0.005 0.104 0.070 0.060 0.04-2 0.061 0.043 0.483 0.069 

+Volatiles (ppm). 

Perchloroe~hylene 1.31 21.30 11.03 NO NO 6.73 NO NO 1.35 2.65 
Chloroform NO NO NO NO NO NO NO NO NO 3.87 
Trans-l,2-Dfchloroethene NO NO 9.34 lID NO NO NO NO NO NO 
Tri chT oroethene NO 12.85 NO lID NO lID NO NO NO NO 
Bromodfchloromethane 110 110 NO NO NO NO NO NO 110 1.09 
1,1,1-Tr:fchloroethane lID 0.34 NO NO NO NO NO NO 3.89 NO 

NO - lion-detectable 

*Oenotes less than value shown' Source: O'Brian and" Gere, 1988" 

+Only the detectable "olatlle components are shown here. For a complete list. 
Including non-detectable components, see Appendix C. 



TABLE B-3 

AUDIT SURFACE SOIL ANALYTICAL RESULTS 


Snmple Description 


S-l S:"2 S-3 
Pnrnmeter Enst Drninnge Enst Drnlnll~ Stnlned Soil 

Totnl Chromium (ppm)· 732 38.7 31.3 

EP Toxic 
Chromium (ppm) 0.OG8 0.027 0.046 

Totnl. Organic Cnrbon (ppm) 99.700 141,789 594.542 

pH (S.U.) 8.20 8.15 7.38 

Oil 8. Grease (%). -. 13.57 _, 1.66 20.48 

Volatiles" (ppm) 

Chlorobcnzene 3.35 
1.2-Dlchloroethnne 1.57 
1.1.1-Trlchloroethane 2.16 

"Only the. detectable volatll!~s. nrc shown here. 

For complcte list. including non-dctectable components. see Appendix C. 


Source: O'Brian- 'and Gere, 1988 .'-:.~"" .:.' .. 

S-4 
Southwest Corner 

25.8 

0.037 

40.228 

8.38 

0.34 

S,..5 
West Boundnry 

28.4 

0.038 

148.208 

8.43 

0.20 

.. ':.~ 

.: .... ", 



TABLE B-4 

AUDIT OIL WIPE SAMPLE ANALYTICAL RESULTS 

I 

II SSr.1ple 
PCB's (ppm) Bldg. A-1 BldgA",2 BldgB"'l Bldg. B-2 

Aroc1or 1016 0.5" 0.5" 2.1" 0.5" 

Aroc1or 1221 0.5" 0.5" 2.1" 0.5" 

Aroclor 1232 0.5" 0.5" 2.1'" 0.5" 

Aroclor 1242 0.5" 0.5" 2.1" 0.5* 

Aroc1or 1248 0.5" 0.5* . 2.1" 0.5" 

Aroc1or 1254 0.5* 0.5" • 2.1" 0.5" 

Aroc1or 1260 0.5" 0.5* . 2.1" 0.5" 

"Denotes less than value shown 

~ 
~ . Source: O'Brian and Gere, 1988 

I 
<., 

I 

I 

I 
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TABLE B~5 

AUDIT ASBESTOS ANALYTICAL RESULTS 

f 
Sample Description 


I 001 Side' Door Seal - Oven 44-69 
.. 
002 Bottom Door Seal - Oven 44'-69 

003 Loose Piece from Lindbergh Oven 

004 Door Insulation - Lindbergh Oven 

005, Insulation Board near Hot Forms 

006:' White Board from Unit "6" 

007' Engineering Office Ceiling Tile 

008 ':' Accounting Office Ceiling Tile 

009 ~, Heat Treat Furnace .: Lindbergh 10410 

010: ;' Ager Furnace Door Seal 

011 Hot Press #6 

012 Heat Treat Furnace 44-69-Bottom Door Seal 

013 Ager Air Furnace, Floor Insulation 

I *ND = No asbestos detected, less than 1% if present 

I 

I Source: O'Brian and Gere, 1988 

I 

I 

I 


Asbestos, % 

ND* 

40-50% Chrysotile 

ND* 

ND* 

10'-20% Chrysotile 

ND* 

ND* 

NJj* 

ND* 

ND* 

ND* 

30'-40% Chrysotile 

10-20% Chrysotile, 
3-5% Amosite 
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~. 

I 
I 
I 
I 

were not collected from boreholes B-S, B-B, B-10, B-12 and B-14 which are also 

located in the hazardous waste storage area. Analytical results for the soil 

samples indicate that soil contamination is present in the degreaser area; 

however, data for the hazardous waste storage area is not conclusive. The low 

contaminant levels in this area may have resulted from migra.tion of contaminants 

from an upgradient source or may represent isolated spill areas. 

Analysis of a surface soil sample collected from a small stained soil area 

located west of the degreaser facilities indicated high levels of total organic 

carbon and 0:1.1 and grease. This data suggests that past spillage of oil may have 

occurred in this area; however, does not indicate a significant site problem. 

Due to the apparent small size of the area of contaminated soil and the 

relatively low mobility of PAH compounds, this area of staiped soil would not 

appear to represent an exposure concerns to on-site workers or off-site 

residents. 

Asbestos containing insulation was also identified during the site audit. The 

asbestos materials were not in a friable condition and reportedly did not pose 

an exposure concern to on-site workers or off-site residents. No PCB 

contaminated oils were detected during the audit investigation. 

Quality assurance/quality control samples were not collected or analyzed during 

the site audit. No analytical data is available for duplicate samples, trip 

blanks, surrogate or matrix spike recovery samples to verify the accuracy of the 

analytical laboratory. Analyticai data is assumed to be accurate; however, this 

assumption is not documented by QA/QC analytical data. 

2.5 DATA GAPS 

The site audit was intended to provide an initial evaluation of soil and 

groundwater contamination levels across the property. The results of the audit 

indicated the need to conduct further site investigations to determine the nature 

and extent of site contamination. The primary data gaps identified based on 

review of the O'Brien and Gere report are as follows: 

EG&GWP.APB 
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• The audit did not evaluate or discuss hjdrogeologic properties of the 

shallow perched groundwater system sampled during the audit. 

• 	 Soil samples obtained during the audit were select samples from shallow 
I • 

depths (0-5 feet). No information on the vertical extent of soil 

contamination is available. 

• 	 The audit report indicates that soil samples collected during the 

boring program which appeared to be tainted or exhibited an odor were 

delivered for analysis. Soil samples were apparently not collected for 

\ 	 analysis from the boreholes B·S, B-8, B-lO, B-12 and B~14. Based on 
~. 

the absence of analytical data it is assumed that soils from these 

boreholes exhibited no noticeable evidence of contamination at the time

J of sampling; however, the reason for the lack of analytical data is not 

specifically stated in the report. 

J 
J 

• Groundwater sampiing results do not indicate whether groundwater 

contaminant level differences exist with depth across the site. 

3.0 GTI SITE CHARACTERIZATION AND SOIL GAS SURVEY

.J' 3.1 INTRODUCTION 

Groundwater Technology; Inc. (GTI) was requested by EG&G in May, 1989 to perform

J a Site Characterization Investigation and soil gas survey at the Missouri Metals 

Facility. This investigation was performed by GT! after purchase of the Missouri 

J Metals Facility by EG&G. The goal of the site characterization investigation was 

to confirm existing groundwater quality data, further delineate the extent and 

degree of soil and groundwater contamination that may have resulted from past 

plant operations, and to locate and characterize existing' source areas. 

Following the performance of this project a report entitled, "Site 

Characterization and Soil Gas Survey at the EG&G KT Aerofab Plant, St. Louis, 

Missouri" dated July 20, 1989 was prepared; This section presents a summary of 

the information presented in the site characterization report and a technical 

evaluation of report data and conclusions. 

EG&GWP.APB 
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3.2 SOIL GAS SURVEY 

Soil gas samples were collected from 15 sampling locations within the EG&G KT 

Aerofab facility. The soil gas survey was performed by driving a soil gas 

extraction probe approximately 2.5 to 5.0 feet below the ground surface at each 

soil-gas sampling location, connecting a probe to an air pump and extracting an 

air sample from the subsurface soil through the gas extraction probe. 

lsoconcentration maps displaying the soil gas sampling locations, and the 

distribution of tetrachloroethene and trichloroethene detected in the soil gas 

are presented in Figures B-3 and B-4, respectively. 

3.3 HYDROGEOLOGIC INVESTIGATION 

An initial groundwater investigation activity at the site consisted of measuring 

the groundwater levels in the audit monitoring wells to assess groundwater flow 

direction across the site. The groundwater level measurements indicated 

groundwater flow within the upper portion of the perched water table is toward 

the south-southeast. Groundwater samples from these monitoring wells were also 

obtained at this time. Analytical results from the groundwater samples are 

presented in Tables B-6 and B-7. Each groundwater sample was analyzed for 

.volatile organic compounds (EPA method 601/602) and for the EPA 13 Priority 

Pollutant Metals. 

An off-site surface water sample was also collected during this investigation 

from concrete drainage ditch which runs south of the site. The water sample from 

the drainage channel was analyzed for the same parameters as the groundwater 

samples. Analytical results for the surface water sample are also presented in 

Table B-6. The exact sampling location for the off-site surface water sample is 

not indicated in the report, however, is assumed to be fromthe River Des Peres 

which is located approximately 2,000 feet south of the site. The River Des Peres 

drainage charmel is briefly discussed in the site location section of the Site 

Characterization Report. 

3.4 DATA GAPS 

Based on review of the GTl Site Characterization Report the following remaining 

data gaps were identified: 
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Groundwater VOC'.. Results 
EG&G/St. Louis 

May 18, 1989..i 
TRANS-l, ·'1,1- VINYL TOTAL 

, SAMPLE- # . PCE TCE 2-DICHLOROETHENE DICHLO~OETHENE CHLORIDE VOC 

..J GMW-l NO NO NO ND <. ND NO 
GMW-2 1.0 49 49 0.6 4.5 104.1 

I GMW-3 1.4 110 270 2.6 12 396.0 
Iii GMW-4 ND 0.3 3.7 ND ND 4.0 

· I Concrete 
.. Canal ND 1.4 1..1 ND ND 2.5 

I MONR . 0.8 5 NL 7 2 
.. allowable 
. limits 

:. . for 

I ground­


.. water 


JEPA 5 5 100 2 

· drinking 


water 

. 
 . "Jcriteria 

quality 

J 
J 

concentrations in ug/L (ppb) 
PCE = Perchloroethene 

· TCE = Trichloroethene 
. ND = Below detectable limitsJ;.. NL = Not Listed 

. Source: Groundwater Technology, Inc. Report. July 1989 

J , , 
j 



TABLE B-1 
" 

Groundwater Metals Results 
EG&G/st. Louis 

May 18, 1989 

COPPER MERCURY ARSENICCHROMIUM ZINC N:rCKEL CADMIUMSAMPLE # LEAD 

ND 70 80 0.6 ND ND ND
GMW-1. 6 40 ND ND50 7GMW-2 l2 ND lOO 

l.l 300 0.3 1.6
GMW-3 616 223 3900 210 

70 2.l ND 0.2 ND 
GMW-4 l3 5 50 

0.6 ND 
concrete ND ND 90 ND ND ND' 


Canal 


50 200 lO 1.000 2 50 

J 

MDNR 50 2000 

Ground 

water 

Quality 

criteria 


J 
Concentrations in ug/L (ppb) 

NL =Not Listed .
J ND = Below detectable limits 

J 
J :Source: Ground~ater Technology, Inc. Report, July 1989 

J .; . 

J 
I , 
I 
I 



• The soil gas survey provides an indication of the horizontal extent of 

contamination at the site in the shallow soil profile. However, this 

data does not indicate the vertical extent of volatile ·organic 

contaminants. The horizontal extent of coritaminant migration off-site 

is also not known. 

• 	 The recharge characteristics of the shallow perched water table have 

not been evaluated for the site area. 

J • The site investigation did not characterize physical properties of the 

potentially contaminated soils. Physical characteristics of the soil,

J such as permeability, should be determined to define the mobility of 

the contaminants in the soil system. 

J 
J 

• A sample of water from a downgradient surface water channel was 

collected during the site characterization, however, the significance 

J 
of results or the purpose for sample collection was not described in 

the GTI report. The fact that the sample was collected suggests that 

the site may have impacted surface water quality ~t this downgradient 

location. However, the relationship between low levels of 

J contamination detected in the River Des Peres, a local stormwater 

drainage channel; and the site was not discussed. Since surface water 

J sampling from upgradient locations was not performed, it would appear 

J 
that the source of contamination in the surface water sample is 

unknown. 

J 
4.0 GTI REPORT FOR A SUPPLEMENTAL SITE ASSESSMENT 

4.1 INTRODUCTION 

The third site investigation phase on the EG&G property was performed in July.

J 1990, by Groundwater Technology, Inc. (GTI). The indicated purpose of this 

project was to supplement site contaminant level data obtained from previous 

J investigations through groundwater and soil sampling and analysis. The results 
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of this supplemental investigation were presented in a report dated January 31, 

1991 and entitled, "A Report for a Supplemental Site Assessment at EG&G Aerofab 

Missouri Metals." This section presents a summary of information obtained during 

this investigation phase and a technical evaluation of the report data and 

conclusions. 

4.2 FIELD ACTIVITIES 

BaSed on the results of a soil gas survey at the site, it was determined that the 

existing O'Brien and Gere monitoring wells were not installed in suspected source 

areas, where contamination levels were expected to be highest. During this 

investigation four additional monitoring wells were installed at the site, as 

indicated in Figure B-2. Monitoring wells GMW"5, GMW-6, and GMW-7 are located 

in the vicinity of the potential site source areas; the degreaser area, 

tetrachloroethene storage tanks and the hazardous waste storage area, 

respectively. GMW-8 is located in the southeast corner of the site, near the 

furthest downgradient location on the property. Report text indicates that each 

of these monitoring wells were constructed of 4-inch diameter PVC casing; 

however, well logs for these wells indicate that the well casing and screens were 

2 inches in diameter. 

Soil samples were collected at 3-foot intervals from each borehole during 

installation of the monitoring wells. The one sample from each borehole having 

the highest organic-vapor head space reading was selected for laboratory 

analysis. Following installation of the monitoring wells a groundwater sample 

was collected from each of the existing eight monitoring wells. A second round 

of groundwater samples were collected from monitoring wells GMW-5, 6, 7 and 8 on 

October 25, 1990. The analytical results for these samples are presented in 

Tables B-8, B-9, B-lO, B-ll and B-12.Drilling logs for Monitoring Well GMW-6 

indicate that a "perc" odor and oil staining was noticeable in subsurface soil 

at an approximate 8 foot depth and deeper. The soil sample from this borehole 

which was analyzed was collected from the 6 to 9 foot depth. This depth of 

observed contamination would appear to be approximately near the bottom of the 

degreasing pit. 
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TABLE B-8 

'a 
VOLATILE ORGANIC COMPOUND ANALYTICAL RESlTLTS - SOILS 


PRASE II - SUPPLEMENTAL SITE ASSESSMENT


J E G & GIST. LOUIS, MISSOURI 


[Concentrations in rng/kg (ppm)]

J 
J SB 

J SB 

SB 

J SB 

J GMW· #6 

GMW #7 

J #8 

ACtion 
Level

J' NO 

NO 

.07 

7-18.-90 1-3' NO .33 

7-18-90 3-6' NO NO 

7-18-90 3--6' NO NO 

7-19-90 6-9' .23 .56 

7 NO NO 

7-17-90 6-9' . 27 .. 10 

10 80 

= Non detectable 

.13 

290 

.17 

NO 

7.3 

. NO 

NO.. 

1 

J rtction Level = Levels above which corrective action is required under 
proposed ruies. Federal Register July 27, 1990, 55 FR 
30863. 

J NOTE: Insitu concentration could be higher. due to 
volatilization of VOcs during sample handling; 

J Source: Groundwater Technology, Inc. Report, January 1991 

J 

J 

J 

", 

I 
I 



TABLE B-9 

PRIORITY POLLUTANT METALS ANALYTICAL RESULTS - SOILS 

PHASE II - SUPPLEMENTAL SITE ASSESSMENT 


E:G & GIST. LOUIS, MISSOURI 


[Concentrations in mg/kg (ppm)) 


SB #1 7-17-90 6-9' 1.6 16 14 21 71 75 

SB #2 7-18-90 2-3' 4.9 13 15 15 16 47 

SB 7-1S-90 1-3' 4.3 14 17 20 16 120 

SB #4 7-18-90 3-6' 4.2 11 17 17 17 200 

GMW #5 7-1S-90 3-6' 1.2 9 S 10 10 26 

GMW #6 7-19-90 6-9" 3.4 14 10 10 16 31 

GMH #7 7-17-90 6-9' S.4 23 20 120 33 54 

GMW 7-17-90, 6-9' 4.8 11 13 12 19 38 

Action Level SO 4'00+ NL NL 2000 NL 

Selected Average 
for Soils* 5 100, 30 10 40 50 

Action Level = '...,.Levels above which corrective action is required under proposed rules. Federal 
Register July 27, 1990, 55 FR 30S63. 

'. ,', . '.' 


= As chromium V1 
 " 

= Not listed 

= From Chemical Eguilibria tn Soils by Hillard L. Lindsay, 1979. 

Source: Groundwater Technology, Inc. 'Report, January 1991 



TABLE B-10 

VOLATILE ORGANIC COMPOUND ANALYTIC}.L RESULTS - GROUNDWATER 

PHASE II - SUPPLEMENTAL SITE ASSESSMENT 


E G & GIST. LOUIS, MISSOURI 


July 20, ~990 (May ~8, ~'9'89) 

',......... . 
[Concentration in ug/L (ppb») 

GMW 

GMW #2 6.0 

GMW #3 14 

GMW #4 11 

GMW #5 760 

GMW #6 830 

MGW #7 40 

GMW 8 900 

MONR 2 

ND 

NO 

ND 

ND 

NO 

~20 

NO 

NO 

NL 

NO NO NO 

NO NO 43 

1.6 ND 100 

1.8 NO 110 

NO NO 1 400 

~80 82 9 300· 

0.7 NO 200 

NO NO 38 000 

7 NL NL 

NO NO 

NO NO 

ND ND 

ND NO 

NO NO 

NO ~30 

6.3 NO 

NO NO 

NL 200 

Source: Groundwater Technology, Inc. Report, January 1991 



TABLE B-10 

VOLATILE ORGANIC COMPOUND-ANALYTICAL RESULTS - GROUNDWATER 

PHASE II - SUPPLEMENTAL SITE ASSESSMENT 


E G & GIST. LOUIS, MISSOURI 


July 20, lS90 (May 18, 1989) 

[Concentration in uglL (ppb)) 

GMW #1 ND ND ND ND ND ND 

GMW #2 32 ND 'ND ND ND ND ND 

GMW 170 0.3 NO ND 2.6 ND ND NO 

GMW #4 180 NO ,NO NO 2.5 NO NO NO 

GMW 2 000 NO 6,000 NO :NO NO 370' 

GMW 26 000 NO NO 41 000 NO 150 NO NO 

GMW #7 700 0.4 1. 11 6.9 NO 1.1. NO 

GMW #8 

MDNR 

68 000 

5 

NO 

5 

ND 

NL 

NO 

0.8 

. NO 

NL 

NO 

20 

ND 

NL 

ND 

400 

MDNR = 10 CSR 20-7.031 Water Quality Standards state of Missouri. Maximum contamination level. 

NL = Not Listed 

ND= Non detectable (below ~ractical Quantitation Limit) 


Notes: The values shown represent two sampling events. The values in parentheses pertain fo sample~ 

collected on May 18,1989. All other values represent samples COllected on July 20, 1990. 



TABLE B-11 


VOLATILE ORGANIC COMPOUNO--ANALYTICAL RESULTS - GROUNDWATER 

PHASE II - SUPPLEMENTAL SITE ASSESSMENT 


E G & GIST. LOUIS, MISSOURI 


[Concentration in ug/L (ppb)) 

Samples collected on October 25, ~990 

4 1002 ~OO NO 15 NOGMW #5 

MGW #6 860 50 00026 JB 67260 

. 2~ ~ 500NO 2 J NOGMW #7 

~4 000 ~OO 000GMW #8 2 JB ~70 ND 

2 .NLMDNR NL NL7 

Source: Groundwater Technology, Inc. Report, July 1989 
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TABLE B-11 

VOLATILE ORGANIC COMPOUND ANALYTICAL RESULTS - GROUNDWATER 

PHASE II - !3UPPLEMENTAL SITE ASSESSMENT 


E G I< GIST. LOUIS, MISSOURI 


[Concentration in ug/L Cppb)) 

Samples collected on October 25,. 1990 

GMW #5 NO 

GMW 170 

GMW #7 NO 

GMW #8 NO 

MONR 200 

700 NO 

NO 88 000 

200 NO NO 

65000 30 10 

,5 NL 0.8 

NO 

NO 

130 

NL 

NO =" Nori detectableCbelow Practical Quantitation Limit) 
'., .".: . 

MDHR = 10 CSR 20 - 7.031 Water Quality standards, state of Missouri. 
'" : ...,., .,­ '-. 

Maximum contamination level'. 

Notes':' J Indicates an estimated value. This flag is used wh~n the mass spectral data indicates the 
presence of a compound that meets the identification 'criteria but the result is less than 
the quantitation limit, but greater than zero, or when reporting an estimated 
concentration for a tentatively identified compound. 

B = Indicates that the analyte was found in the blank as well as a sample. It indicates 
possible/probable blank contamination and warns the data user to take 
appropriate action. 



TABLE B-12 

PRIORITY POLLUTANT METALS ANALYTICAL RESULTS - GROUNDWATER 
PHASE II - SUPPLEMENT,AL SITE ASSESSMENT, 

E G & GIST. LOUIS, MISSOURI • 

July 20, 1990 

[Concentrations in mg/L (ppm) 1 	 ' 

~' "'E6~~I~g#lt~11!* ililt~~t~~rtlii;~t~1Iji:l'~Ii.~S~~I~'fffr;1ill }!~ltJtlA~~~\'ll't q%\~.£:r!f¢!ili1tl 

#1 .05 	 .007 ~ 04NO~ 	I' GHW 

" GMW #2 NO .. 06 .. NO .03 

.002 .07 .005 	 .28~·I!GMW #,3, . 

GMW #4 NO .04 .008 .02 

NO .03 ND 	 .06~ 	Ii ,Gl1W #5 

'1 GMW #6 .08 ND 	 .10NO 

~I GMW #7 .05 NO .• 02 

GMW #8 

NO, 

,..09 NO 	 .03NO 

-I MCL 0.010 NL ....o~o NL 

MONR 0.010 1.0 NL 	 2.0 

I • • l'I" = 

~L = 


HONR = 

I MCL = 


J 
I!liI 

/
II 

J Source: 

Non detectable 

Not listed 

10 CSR 20-7.031 water Quality Standards State of Mis~?uri 

Maximum contaminant Levels of the National Primary Drinking water 
Regulations 

Groundwater Technology, Inc. Report, January 1991 
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Four soil borings were also installed as part of this investigation at locations 

indicated in Figure B-2. The boreholes were drilled to depths of 4.5 to 12 feet. 

One soil sample from each borehole was selected' for laboratory analysis. 

Screening of soil samples using a photoionization detector (PID) to identify 

samples having the highest organic-vapor head levels was used to select the 

potentially most contaminated soil samples for laboratory analysis. 

Four vapor monitoring wells (VMP) were installed in the vicinity of the degreaser 

area. Each VMP was constructed of 2-inch diameter PVC casing to an approximate 

depth of 12.5 feet. The VMPs were utilized in a soil vent test designed to 

assess the permeability of the unsaturated soils at the site. During the soil 

vent test three organic compounds were detected in the exhaust gases from the 

vapor withdrawal well, GMW-5. The contaminants identified in the soil vapor and 

their detected level were trans-l,2-dichloroethene, 1.4 pg/l; trichloroethene, 

3.8 pg/l; and tetrachloroethene, 3.3 pg/l: Pressure measurements performed 

during the soil vent test were reportedly hampered by pressure variations in the 

soil created by the operation of a large metal forming press. Based on the 

limited soil vent data obtained, the following soil venting conclusions were 

developed: 

• The radius of influence for one soil vent well will be in excess of 7 

feet based on direct vacuum measurements performed before test 

interference began. 

• 	 Since interfering positive pressure was measured at all vapor 

monitoring wells it appears either a widespread pressure source was 

creating the test interference or that the soils exhibit the ability to 

transmit a pressure differential over distance greater than 18 feet. 

• 	 Variability in pressure at different distances during the test are 

indicative of horizontal heterogeneity in the soils in and about the 

soil vent test area. 
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In September, 1990, three observation wells were constructed in the vicinity of 

GMW-8 for the purpose of conducting a groundwater drawdown test. The observation 

wells were constructed of 2-inch PVC casing and screen and installed to an 

approximate depth of 14 feet. After installation of the observation wells waterI 
iIoi disposal 	problems caused the cancellation of the pump test. 

4.3 REVIE~ OF EXISTING DATA 

Problems with the quality of data generated were noted by the investigator, GTI, 

i during this third phase investigation. Instances of data problems identified in
II1II 


the site assessment report ate as follows: 

I 

..J 
• 	 Fluctuations in pressure readings obtained from the vapor monito:ring 

wells (WMP) hindered the performance of the soil vent test. GTI
..1 	 assumed the fluctuations were due to the operation of a large metal 

forming press in a nearby building. Ope:ration of the press reportedly' 

created high levels of positive pressure in the soil gas system which 

significantly affected pressure :readings in the VMPs. As a result of 

these pressure fluctuations, the influence of the vapor extrac~ion 

system on the subsurface soil system was not possible to distinguish. 

J 
.1 

• Although not discussed in the report text, analytical data reports 

indicate that the equipment rinse and trip blanks analyzed as part of 

this proj ect contained several volatile organic compounds. The 

following VOCs were detected in each of blank samples: chloroform,

J bromodich10romethane, dibromoch10tomethane", tetrach10roethene and total 

xy1enes. Since the same contaminants were detected "at similar levels 
I 

in both samples, it is assUmed contamination of the blanks occurred...I 
during shipment or 	analysis and not during sample collection. 

J 

• Groundwater level measurements were taken on July 20,1990, immediately 

after all of the monitoring wells had been installed and developed. 

Monitoring wells GMW-6 and GMW-8 were constructed on July 19 and July 

18, respectively. At the time that water levels from each of these 

wells was obtained, the groundwater levels did not appear to GTl to 
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have fully recovered from well development activities, Based on this 

observation, the water levels iil these wells were not utilized in 

development of the groundwater profile map for the site. 

~. 
Other potential concerns identified through the review of this report are as 

follows: 

• 	 A different analytical instrument was used to analyze samples collected 

in July (GC) than was used to analyze samples collected during the· 

October (GC/MS) investigation. As a result of this change in 

analytical technique, results from the October sampling are expected to 

have a higher level of accuracy. 

J 	 • Duplicate groundwater samples were collected from each well during the 

October 25, 1990 sampling event. Two separate laboratories,'. 
J Groundwater Technologies Environmental Laboratory (GTEL) and 

Environmental Analysis, Inc. (EAI) were utilized to analyze groundwater

J samples from each of the four monitoring wells sampled. The analytical 

j 
data from EAI waS reportedly not available to GTI when the site 

characterization report was prepare!'!. Comparison of all analytical 

J 
data at this time does indicate some significant differences in the 

analytical data. These differences are summarized as follows: 

The 	GTEL analytical report for the groundwater sample from GMW-6 

J 	 indicate higher levels of trichloroethene and tetrachloroethene 

than were reported by EAI. The levels of total volatile organic 

compounds (TVOCs) reported by GTEL and EAI were approximately 192 

~g/l and 107 ~g/l, respectively. 

J 
The EAI analytical report for the groundwater sample from GMW-7 

reported higher levels of total l,2-dichloroethylene and 

trichloroethylene than were detected by GTEL. Levels of TVOCs 

reported by EAi and GTEL were approximately 102 ~g/l and 10 ~g/l,

J 	 respectively. 
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• 	 Quality control sample results (trip blanks, equipment blanks, and 

method blanks) were not reported by either analytical laboratory. ItL is not known whether trip blanks or equipment blanks were collected 

during this sampling phase. Reasons for the analytical differences 

observed during this project phase are not documented. Surrogate spike 

recoveries reported by· EAI did not indicate significant matrix 

interferences, although recoveries of l,2-dichloroethane in the 

groundwater sample from GMW-S did exceed the control range established 

by the laboratory. 

• 	 Data is also not provided on sample quality observed during the field 

sampling activities. It is, therefore, not known whether turbidity 

levels in the samples may have contributed to the analytical 

differences. Different levels of contaminated sediment in the 

groundwater samples could have resulted in significant differences in 

the analytical results. 

.1 

4.4 DATA GAPS 

The phase three investigation provided better definition of the horizontal extent 

of contam:i.nation across the EG&G property. Higher levels of contamination in the 

J 
shallow groundwater Were generally confirmed to exist within the area of 

potential contamination identified by the soil gas survey. Elevated levels of 

TVOGs were detected in groundwater in each of the four monitoring wells installed 

within the suspected plume area. Levels. of contamination were highest: in

J groundwater from GMW'6, which is located east of the degreasing area, and GMW-8, 

which is located near the downgradient boundary of the property. TVOG compounds 

J were detected in soil only from monitoring well boreholes GMW-6, which is located 

J 
east of the degreasing area, and GMW-8, which is located near the downgradient 

boundary of the property. TVOG levels in soil were highest in a soil sample from 

SB- 03 which was located near the perchloroethylene storage tanks. Remaining data 

gaps are as follows: 

• The vertical extent of soil and groundwater contamination on the site 

has not been fully evaluated . 
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• The migrational characteristics of the VOC contaminants have not been 

defined. The rate and manner of contaminant migration is assumed to be 

related to recharge characteristics of the shallow aquifer, the 

presence of zones of higher permeability soils in the subsurface and 

the extent of the original contaminant releases. These factors have 

not been defined. 

• 	 Soil data suggests that the degreaser area is a potential source of 

subsurface contamination. Subsurface soil contamination data which has 

not been obtained for the hazardous waste storage area does not 

conclusively indicate that this area is a source of contamination. 

5.0 GTI PRELIMINARY SITE ASSESSMENT REPORT 

5.1 INTRODUCTION 

The fourth site investigation phase on the. EG&G property was performed in 

December, 1990 and January, 1991, by Groundwater Technology, Inc. (GTI). The 

purpose of this investigation appears to have been to further evaluate the 
I 

horizontal and vertical extent of groundwater contamination at the site. The~ 

J 
results of this additional site characterization field work were presented in a 

report dated March 1, 1991, and entitled, "A Preliminary Site Assessment Report 

for EG&G KT Aerofab Missouri.Metals." This report consisted of an updated draft 

of the January, 1991, supplemental site assessment report with information on 

additional site investigation activities which were performed after preparation 

of the previous report. This section presents a summary of the additional site

J information obtained during this investigation phase and a technical evaluation 

of report data and conclusions.

J 
5.2 INVESTIGATION ACTIVITIES 

J To further evaluate the high levels of VOCs on the site, EG&G installed five 

additional monitoring wells, GMW'9, GMW-10, GMW-ll, GMW-12 and GW-13 in December, 

1990. Duplicate samples were collected from all of the monitoring wells on the 

J 
J' site in January, 1991. A groundwater sample from each monitoring well was 

submitted to EAI and lEA, two separate laboratories, for analysis. Analytical 

data obtained from this sampling round is summarized in Table B-13. 
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A complete round of groundwater level measurements were also taken during the 

sampling event. A groundwater contour map developed by GTl based on their 

interpretation of the groundwater measurement levels in site monitoring wells is 

presented in Figure 2-9. This groundwater contour map does not consider the low 

water level reading obtained at GMW-5. An alternative groundwater contour map 

reflective of all data, which was prepared by Burns & McDonnell, is presented on 

Figure 2-10. The less uniform flow pattern shown in Figure 2-10 may be caus 

by heterogeneous subsurface soil conditions potentially at this site. Areas 

for not including data from GMW-5 was not provided in the GTI report. 

Based on estimated hydraulic conductivities, developed from field observations 

of soil materials, and the site groundwater measurements an estimated groundwater 

flow velocity of 0.01 to 10 feet per year was calculated by GTl. Using these 

assumed site parameters a geostatistical model, EPS·l, was utilized to project 

responses expected from groundwater pumping from a recovery well installed near 

the waste containment area. The results of this groundwater model were presented 

in Figure B-3. 

I 
f& 

5.3 EVALUATION OF DATA 

In this report GTI identified potential concerns regarding data obtained during 

this additional field investigation phase. The concerns· identified by GTI are 

as follows: 

• 	 No volatile organic compounds were found by the laboratory in soil 

samples from SB·l, GMW-5 or GMW-7. The GTI report indicates that the 

absence of contamination in these samples may be due to losses during 

sampling handling. GTI concludes that in situ concentrationS may be 

higher than detected due to losses of VOCs during sample collection and 

handling. 

• 	 Two separate laboratories, EAl and lEA, were utilized to analyze 

groundwater samples obtained from these wells. Both laboratories 

utilized GC/MS laboratory procedures to analyze volatile organic 

compounds; however, the two laboratories analyzed for different types 
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of 1,2' dichloroethene. EAl reported· the total of both cis and trans-

1,2-dichloroethene. lEA, however, reported only the detected level of 

trans-l,2-dichioroethene. Since the level of trans-l,2-dichloroethene 

produced as a result of the degradation of trichlorethene is expected 

to be significantly less than the level of cis -1, 2-dichloroethene 

generated, the lEA analysis may underestimate significantly the level 

J 

..\ 

of total volatile organic compounds present in the samples. When data 

from both laboratories is compared, the TVOG levels detected by.EAl are 

generally higher than were reported by lEA. At monitoring locations 

where high levels of 1,2-dichloroethene were present in groundwater, 

the differences in reported results between laboratories is large. 

J • Quality assurance/quality control samples were not coilected or not 

analyzed during the remedial investigation. The GTl report indicates 

that field blank, equipment blank and rinse blank data may have been

J useful to identify the source of methylene chloride and acetone 

detected in the groundwater samples. These compounds are potential

J laboratory contaminants and may not have been present in the 

groundwater media at the site. 

J 
J 

• Monitoring Wells GMW-12 and GMW-13 were installed to assess the 

vertical extent of contamination at the site. However, no soil samples 

were collected from these boreholes during monitoring well installation 

and both wells were installed with sandpack zones across the entire

J soil profile. As noted by GTl, since the screened portion of GMW-13 

penetrates the majority of the aquifer, sampling data from this well

J does not confirm the presence of contamination at the base of the 

aquifer. The vertical extent of contamination in soil or groundwater 

J was not defined by data obtained from these monitoring wells. 

J • Geological logs were not maintained of the material encountered during 

J 
drilling of these additional monitoring wells. As a result, no data is 

available on the types of soils present at depth on the site or the 

type of bedrock material encountered. The hydrogeology section of this 
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iii - EXISllNG UONrrORING WEll. 
• - MONrrORING WEll. 
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• - PROPOSED RECOVERY WEll. 
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1IW-12 - 0.5 GPU USIiC 45 cpom
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Source: Groundwater Technology, Inc. Report,. March 1991 
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TABLE 8-13 

EG&G/MISSOURI METALS 
GROUNDWATER SAMPLING RESULTSo '" 

'i 
January 17, 1991" r> 

ct> 

Acetone 

Chloride 

1uI~lth,A~n~ Chloride 

l,l-Dlchloroethene 

1.2-Dlchloroethene 

Trans 1 

Chloroform 

Trlchlorethene 

1.2.2-Trlchloroethane 

Tetrachlorethene 

Toluene 

l,l-Dlchloroelhane 

1.1.2-Trlchloroethane 

1.1.1-Trlchloroethane 

Total Xylenes 

. Benzene 

TVoe 

.075 

.050 

.006 

.040 

are 

.05B 

.055 

.OBO 

.006 .017 .025 

.011 

4th 

.030 .013 

.075 .045 

.100 

.010 

.250 .170 .006 

.OOB 

.473 

B.3 

. 2.5 

15th 

H 

r> " 

:;; 
'"..... 
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TABLE 8-13 

EG&-G/MiSSOllRI MEtALS 
GROUNDWATER SAMPLING RESULTS 

January 17, 1991 

Acetone' 

Chloride 2.000 

ChlorIde _0.55 

1,l-Dlchloroethene .035 

l,2-Dlchloroethene 5.700 

Trans 1 

Chloroform .1),10 

Trlchlorethene 1.100 

1,2,2-Trlchloroethane .016 

Tetrachlorethene 8.800 

Toluene .040 

1-Dlchloroethane 

1,2-Dlchloroethane 

l,l,2-Trlchlorethane 

l,I,I-Trlchloroethane 

Total 

Benzene 

lVOe 17.756 

.550 

.ISO· 

9th 

2.000 1.200 1.200 

.580 .082 

.014 .300 .250 

70.000 

.022 .100 

.006 

2.000 32.000 9.600 

15.000 35.000 16.000 

.033 .045 .044 

.250 .110 

.007 

.019 

.055 .140 

.014 .009 

19.0 139.459 27.0 

1 8.0 

91 .450 96 

10th 

.300 

.060 

.680 

2.500 

.009 

3.749 

8.3 

2.5 

3rd 

.015 

.040 .850 6.200· 

.050 

.120 .051 

180.000 

.170 

3.900 32.000 39.000 

.050 

.010 .008 

.060 .064 

.069 

213.14 47.0 

975 3.760 4.8 

.170 229 

6th 

;, 
'" 
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TABLE 8-13 

...­ . ­ . ­ ..- ­ r- r- r- r ­

EG&G/MISl:,vURI METALS 
GROUNDWATER SAMPUNG RESULTS 

January 17. 1991 

Acetone 

Vinyl ChlorIde 

I ChlorIde 

1.1-Dlchloroethene 

1.2-Dlchloroethene 

Trans f !l_r'­

Chloroform -

Trlchlorethene . 
--­ ~..... 

, 1,2,2:, "", 
- .-

Tetrachlorethane 

Toluene 

1,1.Dlchloroethane 

1.2-Dlchloroethane 

1.1,i-T· JI"'''' 
1.1.1-Trlchloroethane 

Total )l.Ylene~ 

Benzene 

TYOC 

T~;VC -

TCEll.2-DCE 

of 
Note 1: Only those 

-'-- ­- - - - - - - -
5.000 5.100 7.000 7.500 .050 .052 .060 .011 

0.50 - .100 - .065 - .070 -
.190 .057 .180 .073 - - - -

190.000 - 80.000 - .900 - .060 -
- .160 - .120 - - - -

.005 - .006 - .007 - .005 -
45.000 .. 61.000 30.000 45.000 4.000 9.900 .620 1.200 

-.~. - - .. -.­ . 
.035 - ­ :013. -­ - "'­ -­ - - -
.020 .031 .120 .260 .680 1.400 .055 .110 

.080 .064 .150 - - - - -
- - - - - - - -
- - - - - - - -
- .061 - .053 - -
- - -­ - - - - -
- - - - - - - -
- - - - - - - -

240.38 - 117_556 - 5.715 - .870 -
9.000 - 4.290 - - -- - -

.240 - .380 - - - - -
7th - 8th - 2rd - 5th -

. Bre list ld Note 2:- Lab 1 I EAI. Lab 2 lEA 
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TABLE 8-13 

....... ~EG&G/MISSOUFiI META.LS . 
GROUNDWATER SAMPUNGRESULTS 

January 17. 1991 

Acetone 1.000 

Chloride .050 .041 1.600 1.900 .900· .1.400 

Chloride .045 .140 .155 

.035 .013 .016 .006 .065 .037 

1.2-Dlchloroethene 6.000 120.000 

Trans 1 

Chloroform 

Trlchlorethana 

Tetrachlorethane 

Toluene 

1.1-Dlchloroethane 

1.2-Dlchloroethane 

1.1.1-Trlchloroethane 

. .027 

.006 

.200 .170 .170 

.140 

.016 

.­

.024 

.260 

.200 

.007 

.140 

74.000 

.090 

6.000 

62.000 

3.500 

.006 

"'" 

.076 

Total .005· 

Benzene 

NOe 6.330 

1st 

10.092 

.090 

.020 

11th 

201.23 

62.000 

.620 

12th 
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report indicates that bedrock beneath the soil profile is probably a 

predominantly limestone dolomitic bedrock. However, as discussed in the geology 

section of this report the top bedrock unit below the site is likely a shale, 

siltstone or sandstone of the Pleasanton Group. This bedrock system would be

L expected to have a much lower potential permeability than'a limestone/dolomitic 

bedrock unit. No evaluation of the bedrock material was reportedly performed

L during installation of the deep monitoring wei1s. 

5,4 DATA GAPS 

Data obtained from the January investigation confirmed results from past 

investigations, provided additional definition of the horizontal extent of 

contamination, but did not identify the vertical extent of soil contamination in 

source areas or the presence of groundwater contamination at depth. Based on our 

review of site data the following data gaps have been identified. 

• 	 The vertical extent of soil and groundwater contamination on the site 

has not been fully evaluated. 

• 	 The migrational characteristics of the vae contaminants have not been 

defined. The rate and manner of contaminant migration is assumed to be 

related to the recharge characteristics of the shallow aquifer, the 

presence of zones of higher permeability soils in the subsurface and

'J the extent of the original contaminant releases. These conditions at 

the site have not been defined. 

J 

• Soil data suggests that the degreaser area is a potential source of 

subsurface contamination. The depth of contamination in this area has 

not been evaluated. Subsurface soil contamination data from the 

hazardous waste disposal area, another suspected source location, is 

limited. Groundwater data suggests that the waste storage area is not 

a contaminant source; however, results are not conclusive. Soil gas 

data has indicated 	that contaminant levels are potentially high in the 

hazardous waste storage area. 

J 
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6.0 PRELIMINARY SITE ASSESSMENT SYNOPSIS 

6.1 REPORT REVIEW INFORMATION 

A summary of past investigation actions and results was prepared by GTI for EG&G 

submittal to the Missouri Department of Natural Resources (MDNR). The 

Groundwat{jr Technology, Inc. report entitled, "A Synopsis of a Preliminary Site 

Assessment Prepared for EG&G/Missouri Metals," is dated March 20, 1991. The 

report contains no new data. Its apparent purpose was to provide MDNR a summary 

of significant findings at the site .. The report contains no new analysis of data 

from the site; therefore, conclusions and data gaps of previous reports are not 

affected by this new report. 

..I 
* * * * * 

..I 

, 
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J DRILLING LOGS 
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LEGEND AND NOMENCLATURE OF DRILLING LOGS 

Information preceedrung the logs relates to pertinent project and boring 
descriptions, which are self-explanatory. Remaining items on drilling 
logs are described as follows: 

1) DEPTH: 	 Depth·below a given reference elevation. Normally, units a~e 
in feet and are from the aforementioned.ground surface, unless 
otherwise noted. 

J 2) DESCRIPTION: Description of soil or rock material acc'ording to 

J 

Unified Soil Classification. Word descriptions give 
prinCipal soil constituent, other minor soil constituents, 
color, moisture, consistency or density, plasticity. and 
other appropriate material characteristics. Geologic 
names, where appropriate, are shown in REMARKS. A solid 
line' denotes a stratigraphic change, a dashed line 
indicates the approximate location of a stratigraphic 
change. 'Rock samples are described according to 
lithology, color, moisture content'. weathering, strenl!;th,

J and any discernible structure. Criteria for evaluating 
weathering and strength '(established by the lJ. S. Bureau 
of Mines,)' are as follows: 

J 	 Weathering: 

FR: (Fresh) 	 No visible signs of weathering.

J 
J 

SW: (Slightly Weathered) Weathering (alteration) limited 
to the surface of major discontinuities, no 
weathering of rock material. 

J 
MW: (Moderately Weathered) Weathering (alteration) extends 

throughout the. rock mass, but the. rOck material is 
not friable. 

HW: (Highly Weathered) Rock is decomposed and friable,

J but the rock texture and structure a-ce preserVed. 

J 
Xl,: (Extremely Weathered) Soil material with the ~riginal 

texture, structure,and mineralogy of the rock 
completely destroyed. 

J 
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IJ 

Strength: VS: (Very Strong) Rock surfaces cannot be 

scratched by a steet nail. 

J 	 S:' (Strong) Faint scratch made with a steel nail. 


IJ 
 MS: (Moderately Strong) Distinct scratch trace' 

made 	 with a steel nail, 

W: 	 (Weak) Slight scratch left by fingernail, 
material.can be gouged out with steel nail. 

VW: (Ve~y Weak) Material can be gouged our with 
fingernail. 

3) LOG OR CLASSIFICATION: 	 Unified Soil Classification symbols are shown in 
reference to appropriate description of soil. 
Rock material is noted by visual symbols 
(r~ferenced from Naval FaCilities Engineering 
Command (NAVFAC) DM-7 Manual, March. 1971, a U.S. 
Government document, .with slight revision) 
representing rock classification, as shown 
below: 

J 	 SANDSTONE SILTSTONE;fff;t.~ 	 g 
J 

MUDSTONECONGLOMERATE 
- _-.-<m

J m DOLOMITECOAL

J 
LIMESTONE ~ CHALKJ 	 II 

J 	 COMPACTION SHALE CEMENTED SHALE~ 
SCHISTGNEISS 

-.. 
GRANITE 	 .. BASALT 

"" .'~11 
,1.-2 



4) BLOW couNT: (ie:4/7/8) 
Numbers indicate the necessary'blows to drive 3 six-inch 
increments, or part thereof, of a split barrel sampler when..I 	

driven by a ,140-pound hammer falling freely for 30 inches; 
as per ASTM D 1586. The Standard Penetration'Resistance 
(N value) is the sum of the second and third six-inch 
penetrations. If the'sampler is,driven less than 18 inches, 
the N value is represented by the total resistance over the 
last 12 inches. If the sampler is driven l~ss than 12 inches, 
logs indicate the number of blows and fraction of increment 
in inches actually penetrated. Note that a blow count can 
be listed for a California or Dames &Moore sampler, but 
that this is not the Standard Penetration Resistance. 

5) RBCO\1ERY & LOSS: In soil this represents the total length of soil 
recovered over the amount of sample penetrated. 
In rock this notes the percent core recovery and 
Rock Quality Designation (RQD)., 

6) SAMPLE DEPTH: ,A column that provides a reference to the depth below 
the previously mentioned reference elevation at which 
samples were taken. 

n BOX SA}!PLE NO: In the case of rock coring, the box number and core 
run number are noted. For soils, the designated type 
and consecutively numbered sample are noted by the 
following letter; 

SS - Split~Spoon sample, obtained by 'driving a 2~inch 
diameter split spoon according to D 1586 to retreve 
penetration resistance and sample recovery. 

ST - Undisturbed thin-walled tube sample' (Sheley Tube)D 1587, 
obtained by penetration of a 3-inch diameter thin-walled 
tube using an open or, where indicated, fixed piston 
sampling head. 

J 	 C - Liner tube sampler (California). obtained by penetration 
of a thick~walled sampler containing 2~irtch diameter 
ring liners. 

J DM - Liner tube sampler (Dames' & Moore), obtained by 
penetration of a thick-walled, split~barrel sampler 
containing 2~-irich diameter ring liners. 

B ~ 	 Bag Sample, obtained by combining disturbed auger cuttings 
for a large bag sample • 

.1.-3 
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8) RD!ARKS: 

J 
J 

J 

J 
J 
J 
J 

Disturbed Sample, obtained from auger cuttings or wash water 
for a small container sample. 

- . 

Jar Sample, obtained from any other sample method, but 

later placed into a jar container due to sample size or 

dis turbance. 


Pertinent observations made and noted by the inspector during 
.dri11ing. These may include, but are not restricted to, 
type of drilling, water seepage, fluid loss. time during 
drilling, material formation. hole termination, -pocket 
penetrometer readings (TSF) , piezometer installation, water 
levels fjrst. encount:ered during drilling·and at some time 
after completion or drilling, and any other pertinent 
information. . 

A-4 
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TECHNICAl.. SERVices 
GEOTECHNICAL. QEPARTMENT 

Unified Soil Classification System 
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J 
J 
J 
J 
J 
J 
.J 

.J 

.J 

.J 

MAJOR DIVISIONS 
LEITER DESCRIPTION 

--- ­ SYMBOL 

CLEAN GRAVELS GW :0:: 0: 
·;09. WELL·GRACeO GRAVEL. GAAVeL~SANO MIXTURE 

cnffi~ GRAVEL LITTl;.E OR NO PINes GP 't ':.: POOALY~GRAOeO GRAVEl.;., GAAve'=':~~NO MIXTUAE""e- ANO ~.:.:
Oa:t.I1 GRAVELLY ;<n<w SOilS OAAVEloS WITH FINES GM SILTY GRAVEL, GRAVEl.SAND.SIl.T MIXTURE
a...l~ 
z~(ij APPRECIABLE FINES GC v,,%,, Cl.AYEY·GAAVEL, GRAVEL.SAND.CLAY MIXTURE-"'0<zo otoo"'<'" Cl.EAN SANDS SW WELL·GRACED SAND, GRAVELL.Y SAND(j-d • ••w~z •• ••~I!.IZ SAND LITTLE OR NO FI NES SP POORLY·GRACeO SAND, GRAVELLY SAND 
<c: < AND • •• 
00­ SANOY SOILS SM • •u~t= SANDS WITH FINES o 0 0 SIL-TY SAND, SANOoSlLT MIXTURE 

APPRECIABLE FINES SC ~;:• • Cl.AYEY SAND, SANQ·CL.:AY MIXTURE 

':'w ML ~ILT. CLAYEY SILT, Sll..TY OR CL.AYEY VeRY 
oJ> FINE SAND, SLIGHT PLASTICITV

(/)«..u 
SILTS LIQUID LIMIT V/oJ=!_ CL CLAY, SANOY CLAY. Sll..TY Cl;AY, L.OW TO

·O'tn(/) AND Less THAN 50 MEDIUM PLASTICITY
(/)~g CLAYS 
~g,,!' OL , I I ORGANIC SILTS OR SILTY CLA VS OF L.OW , I I . P.LASTICI TY zzo 

SILT, FINE SANOY OR SILTY SOIL WITH-<z MH<?z HIGH PLASTICITYcct=« SILTS LIQUID LIMIT v/~w:r: CH CLAY, HIGH PLASTICITY 
Wa:~w AND MORE THAN 50 
ZO!l:N CLAYS 

V~U:~UJiii OH ORGANIC CLAY OF MEOIUM TO HIGH PLASTICITY, , 
H!GHLY OAGANtCSOILS PT ~ peAT, HUMUS, SWAMPSOIt, 

PLASTICITX C~ART 
60 

x yw 50
C ',/'Z w CH 

40 Z 
>­ ::; "y"I ­
U 30 ., V 

~ V" ... MH&OH 
20 .,.

..J 
10 /'

Q.. .. M L&O L 

0 10 20 30 40 50 . 60 70 80 90 100 

LIQUID LIMIT 
FDA LABORATORY CL.ASSIFICATION OF FINE 
GRAINED SOIl..S 

RELATIVE PLASTICITY 
RELATIVE COMPOSITION 

NONPLASTIC CANNOT ROL.L INTO BAl.l. 
TRACE 0-10% 

TRACE PLASTICITY BAREL.Y AOl..L.I~TO BAL.L 
11·35%SOM~ 

MEal UM PLASTIC CAN BE ROLl.eO INTO BALL 
AND/WITH 36-50% 

HIGHLY PLASTIC NO RUPTURE BY KNEADING .... 

RELATIVE MOISTURE DENSITY N­ RELATIVE CONSISTENCY 
VALUE 

VERY SOFT < 1I4TSF 

DAY POWOERY VERY lOOse 0·4 
1/4 1J2 TSFSOFT 

CAMP BELoW PLASTIC LIMIT l..Oose 5~10 
MEOI1..!M 112·1 TSF 

MOIST PL TO LL RANGE MEDIUM 11·30 STIFF 1·2 TSF 

WET ABOVE LIQUID LIMIT DENSE 31·50 VeAY STIFF 2-4 TSF 

VERY OENSE ::>eo HARD >4TSF 

N.VALue (SLOW COUNT) IS THE STANOARa peNETRAT'lON RESISTANCE aAseo ON THE TOTAL .'IUMeEA OF BLOWS, 
USING A 14Q.L.B HAMMER WITH :la.INCH FREE FALL. RI;.QUIREO TO CRIVE.,.3. SPLIT·SPOON THE LAST TWO OF THREE 
6-1NCH DRive INCREMENTS. (EXAMPLE: 4/7/9, N ~ 7"'9-16) 

Burns &. KtUonnQ'lI 

, 

. R.ELATIVE PARTICLE SIZE 

BOULOER 

COSBL.E 

GRAVEL COARSE 

FINE 

SAND coAAse 

MECIUM 

FINE 

SIl.TS ANO CLAY 

L.ARGEA THAN 12" 

3" TO 12" 

3/4" TO 3" 

4.7~MM TO 3/4" 

2MM TO 4,,76MM 

o.42MM TO 2MM 

O.074MM TO O,42MM 

SMALL.ER THAN 
0.074MM 
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Pro/eel Name Boong No. 

EGGKTA S~-\ 
Pro/eel No.. .. Page 01·9l;..319':'1 1 '3 
Ground Elevation ILocation :5""1'11 oF' IJI/ .. oF' f{<!iZA <PNrA /ll1I/£'",r Total Footage 

1o?8.41 A",rA·- APP,,"".Yo ZO F'If'ET. . '34.66 Pi'. (711'1'&7»-­ ... . . .... ­
Dnll1ng Type Hole Size ~8nFoo1aoe Bedrock Footage No. 01 Samples No. Core Boxes DeplhTo. Waler Date Measured 

HSA 6 INt-1i . .21.3 er: 13.3 ~ F'r. 4 .e-­ 31.'5 F'r ~/2$I'I:z 
'SQ>. "'REM,IIJ~K:5 

Dolling Co. LAYNE WESTERN OF ST. LOUI$ Driller (s) \oJ ILL I::' Du~IIAM. ~ 'PALr MA /JtJ#ln 

Drilling Rig. Cfi\£ -7$' 
Type of 

lloNe"'Penetration Test 

Do.t.e .3/2'5;" z- Iro ~h.'>/9Z F1eldObserver(s) 'FA/,(L.. CLA~" SIlAW;J 5. 
PI P 1.I!.e1> ~ 01'1'{ >:If. 10.(' e.V t.AM.P Sample
'BII • $012.£' IID1f; a'Z~ &/ZEA'TI//HA ~"'& Blow or 

Deplh S. "'AIIIM~ Desc/lptlon .H '" H./IP "'Pit'" Class. Coul'lt Recov. Box No. Remarks 

- ~jU,V'L FiLL, ~'~TY :: RUN .1 s'!'1\.<Zr' IZ:il>r", ~{os/?z. 
:: IZ I"IS' 

- "YM -/z.:~4,,... 

1= ... --. = g z. =(). 0 rf"'" Tl> 001 71"" 

= <!olAY""!, ~1/..-r,I'10PE;(ArC 1iJ~/<J,I/ (6 Yfl.-fl4),l'IWP -
- T'o 1'\""'1', Ve'Il.Y .st1F'F', M£t>/Ut<\ f'I.A"TIC-I.,.y, ~L = .11'", -IZ:48p"" 

'" fRAl.e' ",eMil I(!$.· '. . a.5 

= BH" 0.( rr'"2= 5.0- ­ '" ~.'L. '" o'''ri'''' .= c,I-/W.y 51L.'t, I-It..Hr'CUl'Cbl!AY' (~Y"'/7-) . - :!> '" o'0rr"."" 
3:: 1:71\~P, Jl.\I!.'P,UIH -:5T7rr) JIj~/)Ij(1ff Pt-II"'rJI.!nr, . -

'l7GtIlf M&/lNI(!.:$. 0 Co/... = = = 
1!I1"-1 

- -.., ­

. 4 = = 
='S.e.1Y C-t.AY, IJt(i!AVI",lIbUvC ('b. 'I+/z.), l'Af11'Pj = 0/1 = 5 = ~nFFI IIUPIum 'PWflC/T'JI, WI1;'/J o/t'tll}/Its 

- "\~ 4-, ~ .,;; 1.1 Pf.. (~/lE:$. W~gp,il"#1?». 

= 
/ZWI Z 

- !:'>1t..1·Y C/..Ay) ~AY,!<tI o..,~€' (r"y+/.; on 1-1"/1.,­IZ:5-j 
": ­ :::6= 6~1V~ ~Y' (~y "/z.») ,",AMP) Me:t>nH"-"'~ 

/.Dw "Pt.-AS·ru;l'iy, s"","€, ()i!6.M, IC$C~) CL =-
~ -

= 5'.D -
OVM-'Z.'';'7 _ 5.i) = 'Bli • o· 01'P'" 

=!:'>IL..TY ct.A IJ) MtrP~IZA-rC YEZiAk)ISJ/ '8~"'''(I''fI<''. ~ 
- ...c. 

- '6z. ~o.O 'PI"'" 
- WIT-II l-141fr" oLlVtr' (,e,4'1 (5 V<f!r-), 'PAmp 7'0 

"-' S = o.o7P~ 
s::' MOI~-r, ,-r)F'F' TO $6f"-r; Me:~'I.IM "PLMncrTY, =-'­

=- r"AAtCl>o:tMNIG!o, SI>1AI-L. (l'I1>t"'''') 
- ;I:JlD,J ~AI"'~ - 1tl~f)e-tlATI!' R£,pp{SiI 8Rptw/ =9= (If> T? +/'). .... 
- ::-
~ C!L.. =1.0= - ::: IZ~'" :!> 
'-' /:Zfp- - l>VJI\ ­ 1.t,1 '1'1>1

11= ::: ~.O"PI''''- - ;;Z~O'{)'I"" 

= -
5'.0 

;... $. 0.01"'"12 ::' ' ­r.;; =-' - -"­
- -

13 = = - = = =14 - .' 

090280 Burns & MCDonnell Form. T:: 
'1'oCDo1 '.5 .~rtcn . COl<AAJl~fS 
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Drilling Log, continued 

.... ..' 

-,' 

L' 
I 
iii 

I
I 

I 

iii 

..I \ 

J 
J 
J 
J 
ali 

J 
051281 aurns & MCOonnqll Form TS-Gr·2.2 

. 

Project Name EGGKTA 

Project No. 91-319-1 
Log 

Blow 
Core 

or Reeov.
Depth Description Class Count & Loss 

-' 

= "'--

15 = 15, .."" CU.'I, ""oDE:I!An: B~t-I (is Y4/,I)/~cr 
- E:)(T~/.rt-, M"I"T' rA~~' .sTIFF '/1fCPill""-
- ?LIl~T1C, IW~P;' Eye- .:r~"'111 :>rnll!" ;. ;'I(oJJ€»//'l-

16 ::: 
R£]>IJIHI-~(t'fN~). 

=- CoL; 
17 = 5.0 

- 5.0 
--

18 = 
'-' 

= 19 = ... 

= 
--.-;;::;:y. c....~'1 MIreD Io! InI 4,eAwn. (l2""IJP"",, cl.<:./CL
1\.~B':.;p l'Iol>cMrC ~11I (I>Yf/+), M.o/~L

::: cL20 _ -sii:'TY el.J\Y, 1I1..(;>e-ttlln;' B/2l1W/J U5Y4!f)-n> "A~I" 

=I\'YC...... wl~* b1ZAN6..6 (loYf1,.M.), 1IM1!>Tj ~tFl': 
1> VE1<y·;m FFj /11f'1>/U1<1 Pt.AfoT/t!. . 

- ""-r, PAl2¥- y,;w>ws-II oll'll"'-~ (fO rll t:/~) lM11J8l ML 
21 = W,rll LI6.lIr alYe!" t.A4y (6Y6/, .. ) , ,ot._r£'L{ 

- L'I'>I/F/<!:!% 'P/~T1J!I'r PJ/ti!t'INt..., "'1t"~S, ]7(4'r 
-~«I'Al" .:JIIIl1>.. . . ....... . .. .... ." 
-

22 = ::;1,--r~rotJ€'1 lIAU YGl.l.C~~JI ~a.r{t.r.elt, 
~./l

1<)(771- tl&.lfr ~t/y" liMY 1MIIPRlf$. ("-Y%-J
"- wrArllatrD Wtnf -p,$7J,vcr ""flIt6Hnt 't- . b.o- ?flt27'11-16.~, &A~ :5-ntI/l 0)/ :HPfB P~4<:-

23 ~ P,JrU,IH/Nt:.. ~/I,vl>/c"" .4-r 'j)e-n-.H. /f;1(!.f{C(JI$ 

= 
'/11",;sr ra 14"'- . 

-
24 = 

= -
25 = 

= :-: 
26 ~ , 

= 
= 5.027 _ 

~ = -'-

28 = -
: ~T'o!> ,.-".1/, I vA ~ Veu...:>I<>/'" /I ~1141 '" (..C' 

29 = (IO Y,U;'), :>()Jllr tl4.IIr~L.mr {pi!IIY
- 7#WO(Nc.. (~Y51l-» VC~Y ANe SAN'!:> = (~IItC)J exll/$/rll 5t1,4U/'7?lI!17#tA~ I 

30 = 'BtlltI:!- :>T7I;P o/ol1?~)ft.r PA.enI-lM) 

: d/1t1ACt)tI~ I IItd/~r ~ we.,-

31 :: 

Boring No. :S~ - I 
. Page 2 . of 3 

Date. a/z5/?Z-
Box or 
Sample 

No. Remarks 

= -
-"-

~.N1 =II'~ ov"" 1:16 ,,, 
- 1!> \I • o.of!'" 

= ~z." O.oPl-

= S ~ o.0p/'" 

'-= .-

= = 
~ 

-
--
- ~·z -

= 
= 

it"".5
I.H,.. 

= - OUIA' 

= 
. '511 .0,01/" 
BZ;, ().o'(p"-:-

= 5 ~ ".t) U" 
-
= 
= :: 
-'-

=(""'e .... 

=CME"...... 

= 
='Z '0&,.

g"" ~ 

= -
= = DVM. 

:: 'B~. O'Off'" 

= 'B~ • D,t>71''''' 
- S" 6,11"1'.... 

= -
= -
-" 

= "" 
- ~">I 7 "v/o\ b)-l Z 'a1;" -e." •",.\. ('1'''''
::j 'Soz.-o c·O rp.... 

s-,~ ,cr>.l :","'-

f>GMI"S' .SI(....TI~IS·(Oo<W\.....1I 



L 
Drilling Log, continued 

L. 

... 
I 


.I 


I ... 

J 
J 

I 

j 

. . ... Boring No . SFb -/ 

Project Name EGGKTA Page 3 of :3 

Project No. 91-319-1 Oat•. 3)Z~/9z-
L.og Core Box or 
or Blow Reeoy. Sample RemarksDepth Oes~rip~lon .. Class Count & Loss No. 

: : i'-- :>'I.?) A~61t ,,~- : 14/111 FlUT Iv'ArO! A,
32: - r.;> ..~ ~/q&.. 

: -
:. 

~e..qkr i:>/F"FII.JAI.:f' -
33: "- 'PrZ'LLII.j", - /Zcilulq,:.- Mete' 1><>lOH ~u 

:- :. 
TeoJ!'. $~'&"~ 6F WI'tTlJt.- CLW, UO-.,roMve 6.iAv i"Y"hJ)Jml _", IUl>{~{tfl<; 

~U : ~-~C~Anol34 '- ,(.tt'f 1>rtPF, ~/6.II~" PlSn.:., ';/ney I<ler. . Fo~11':1- A>K .N~ -I. 
- ~A"DY~n.'T"NC "",21'- YeuJlM 1J!(I>~;t flD y,;e~ = 
"- ~7 F'II/c ",/;:!£;)OP' "IIAt-r.f/'#mH~~1 7iJt.Qe.e~rWIk -

35= 'rt> '" 34."S erA ,,£l» . :: 'P.,C4-JH NJ4~(z' K£l><O t4L;. 

S·.I'3 P'" !l1z.~/91- .. = ~ 

36:: :. 6 Yi<'\ ;;) ,.,-r-
.- "BII-- c. cpr'"- ~ 

SZ-= o'~fP'"- = O>MP/.&TI!'O "'U'-Ell PItU.-.= - .+1" 3110,..-37 _ ;... 

'gPe.t/.l'~ u:~"pe:;J- :: = "'Ii!. I<JATE1t J.et/el-~-:. YArll":S • 
38: .' = '91~ofn....-

IIB11J./lA:)#ct> &,EIo,LI4: --
,sy 6R"t<77#~ WII7I-39 = = 77<t'/JIIE' PI,P", F£iJM = -

-'- f.D. 711 we~I('"J) '$'(.Iii!'}/(.- -
40 :. '-' 

:-
~ -
- :.

41: ::-
- -
- -

42 :. = -- :. 
- :.

43 : = :. -
- :.

44 :. -- -
- :.-

45 :. =--
'" =-

46 : : 
--

~ :.-
47 : -

-I- --I-'-
48 :. =1 

0;/281 Burns & I1CDonriall 
'~IAI' 001;"'«" ·.;<:)~sv..."rs 

• 

J 

.J 
J 
J 

J Form TS·GT·1·2 



I .' 
ia Drilling Log 

L 

I 
Is 

I 
~ 

III 

..I 

J 
I 

IIIi 

J 
J 

ProJeot Name Boring No. 
EGGKTA $13- '4 

ProJeotNo. Page of 

91-319';'1 
Ground ElevaUon 

(.,~s·411 r 
LOCatiOn 1Ii''p,ltiJ)'. ;1:1> IT <SI>JlT# t>F t!.?lT6't _r 

. ft~JtA 'PAP ~1IJl> as.r -eM'UJIIJ~ 
. . .. 

Total Footage 

43.5 Fr. (m'a» . 
Drilling Type Hole Size OvefbtJrd8r! Foola~. ..E;l~drock Footage No. of Samples No. Core Boxes Depth To water Date Measured 

I/'?II 
Drilling Co. 
Drilling Rig. 

pate 

Depth 

---
1 = :-

-
2 = -'-

= 3=
~ 

-'--4= 
= 

... . .. /0 'He-II 2.0 PI. Z3.'5 

{!/IIe- - 7.s-

LAYNE WESTERN OF ST. LOUIS 

'31z.t!?z. iro -s/etcHz. 
p\"D Lt",C;O ~ ~VfA.. W!lO." elJ LAt'tp. 
al4--:. SoU JJ.oLCj lJ'Z.:= llftEATIlINb. ~Cj ~'7 SJt"tk.PL.AZ.j 

". Ik:_p~. .oe.crlptlon 

CLAY, MoDf;)2A.t!' yCu..>w'~H /i(2JJI<)N (i<>Y/l. f/...) 
W',iI /.J(,.JI' t>uVI>'6AAY (I5Y "";..), ~1t..n'J 'DAI'I!1 
VC/ZJf ~T1F'r-) MO. 'PtA":>T10 T~Ct16.4"I~ . 

2 

Cl.... 

c...L. 

"v../
tL 

Type of . 
Penelration Test A/~#C .... -- .. 

Field Observer (s) RtuL C0iteK lSHAW;.! 6 

Blow 
Count Racoy. 

Sample 
or 

. Box No. Ram.rk. 

_ f/Ji/ol ~ 
:.:. 8:U-
'-

= = -
()1//<1. 

= '8>~" o.tPi'I"" 

= -
=.----

(JIJI/\ 
Bfl-c o. orr'" 
'5'Z-~O.On'~ 

s :: O.¢l'i"'" 
LJ,.'-I<>z.' 01'./z&>.'>'I{, 

ali ~ o.el",... 

S -:: O.Or,'" 

J 090280 Burns & HCi)onnqll Form TS·GT·2·J 
lo.Q.lI'U.S' .uc... u(:t1 ·(O/<,....'VOI' 



L Drilling Log, continued 

Boring No; S'B ~ z.. 
Project Name EGGKTA Page 2 of 3 

L Project No. ' 

Depth 

91-319-1 

. l?escriptlon 

Log 
,or 
Class 

Blow 
Count 

Core 
Reeov. 
& Loss 

'Date 
Box or 
Sample 

No. Remarks 

I.. I 
J 


J 

J 


.J 


..\ 
J 

.J 


J 

J 


' ­
-
-

-' ­

t>VAI 
a-tl ~ O.Orr'" 
13oZ--:- ¢.oi'I'~ 


:S " t>.()I't~ 


I.£/../~~ ,. t>?oj""$" ~ 

_~1tJ./ 6 
- fiSt" 

= -' ­
~VI'1= , -gil" ".07P~ = '8 P. 0..0 f'''''= :s ; t>.0"t+< 
I-&L/I>t.; Cif.!Z4." p.= 

= = 
:: = 
= _IZ#""- f1/7Ai'I-
= = 
= = = eV/11 

'8# ~ ()'()f""= = 1;~~ O,of!iI' 

~ <: 0;I)//""
= : 

---

J 0$1281 Burns & MCPonnClIl , 
I~U_5··II<;..f({T$.COO<_"'''$ 



... 
Drilling Log, continued 

Boring No. 513>'- Z. 

Page 3 of 3Project Name EGGKTA 
Project No. 91-319-1 

Log Cora Box or 
or Blow ReeDv. Sample

Depth Description Class Coun~ .&.losS No. Remarks 

~ 

.. 


..I 
I 


J 

J 

I 

ill! 

J; 

J 
J 
J 
J 
J 
J 
J 
J' .' 

J 051281 Burns & HCDonnqll
(......n.$· .>( ...·IC'$· ~O'<s...." ~IS 

DVM. 
BU >O.0T!'''' 

"P.>-z. '"0 .() Pi'''' 

:> '" O.¢7I' .... 


JjATff2~ pfrAs",e..t> 

/1r Zi,BI Fr iu6 

71I.&P':II ,4114..,.,$ 

l'\u.I.£1) ... ~e .. ~ oz.""!"" 
S/rrnz.. ­

s I<.'Tn> Tl> .'liS 'FT. 

aJ~o/'l2-
Al!otltJ 1'D~p "ScII!//JA 

~" ~I<T'"",(,. Tl> 


(,.~ ..,JD "14~AG£'. 

Form TS·CT·2·2 



L 
. Drilling Log 

I : 
U 


J 

J 

..I 

J 

J 

.J 

J 

J 

,J 
.[ 


J 


Projeot Name Boring No. 

EGGKTA 513-3 
ProJeotNo. Page of 

91-319'~1 1 z.. 
Ground Elevation ILOOatiOn Id,,~ "11'C 1>':: 4LLEY Ro..1> lJY Tola! Footage 

/"~.'5'1 0; . ~I<"'H «,£I" ~F' RcrAJiJ/HI>- WALL.­24. 0 FT". .. 
Drilling Type Hole Size Owrt>unlan Footage Bedrock Footage No. 01 Samples f'l5'. 9~re Boxes Depth To Water Date Measured 

S-II'I£A Z.Z :~ Fi'" 1.1 2 cue,,­¢ 
. - "T,;c....leisH~A Pr' 11'II ~. Z1.+5' Fr. 

~= -"'" 
Drilling Co. LAYNE WESTERN OF ST. LOUIS Driller (sj IJ 1I.Lj ~ "D4£m111{'."PA I.e tilMlul2 /1.1 

Drilling Rig. a. ~E: - 7 S" Type 01 
Penetration rest ~ 

Date g/'a 1/9z.. ITo S/?>I J'lZ- Field Observer (sj rw....L.- &21< ~~ 
Pi? ~E:J) .. DVIA 1'l1Tl+ I<l>:¥ ~;i' Sample
8"'" P"dU1b'..e) .BZ." BRe'AntI~ ~ .E' Blow Of 

Depth S = St.1\\.?L." jZ.. De.orlptlon ·H~ ~Ai>SP.A£E Cl(188. count Recoy. BoxNo. .. Remarks. 

=A~'PII""-'7" - . a.t.c STAa. 12::14,,,,, 
I. Z. - ~~ '3/,;//.,2. . 

- 1.'2;. :
1= 

OVIII. .. 
- '!!ill: If.b"", 

= S,.7Y C.I..'/) 'P~jC. '(&1.J.cwr.>1! ~/J (tDYIf, 41,j . . =R~ol I liZ. " Co 6 i'f"" 
1%·$1 L£l.. D"~ ",. lIo.<'1~ 

2 = 
. r;y.~. ~AVn.... A-T'''nr.{e;uJ, IWI$r; . : ~ .. (J,err­

= JlIMi.Y PLA$T7G) !/E~y' SnF'F. 
b.(P :-

-" - -
3= ell S.S -

= 
: 

- : 
4= : 

= : 
- :

.5 = 
- ..... . '" 1/.IW2,. ­

c..LA ftfY S,Lr. (JLllle '-.fAy (s-Y$1j oteUWit.5 - 1J'.'$"f 
- - OVI\

6 ~ A"'- 5'.3 F'r (~£AV.SJ "'.o;;£.x>71 .I'1S1i:;rW41; 01-­.: '8iI.... .0 If""= 1If4)lalit n /lIUJ/iY F'UlST1G, ,"C/>,Il'" c,l;. . - ~z.,. .,.D r'....- ~IJ$ I-rmcy ... .­
• -' ­~ 

7 : SILT)' ttl/W, 1Ie.#T "tlVt W!Y'lY (sysoA)) Pl4llt1' Col-­ '3.0 :TltAq T' mJlJV.Al>nc..J:54FT': --'­ Sii:7'Y tlAY, lIW11rctlVr t..e4y (q~ "'Irll !!J.o :: 
,iM$Ky YatPJ.<l (~y('/4,) ~H iST11J416P. -

8 : : $.lMPI..F QPA.<ls/VC/N ,8,l11.1/)$ A'- rbI', "PI!et:>s r)lC'I(.r:Ku';
: ':S1'):I)))! AT 10 • ., Pr, 7>AJltP) loll(~ . : IA1 ..." MI'lr jI:. 
- :::

9 : ~/fi,l> I1Yrs we,- W1IIr'</ 13.&K.tr,J" M Olli'ft 

: PAASr". 4t?APes T1J ;fI4PI!'I"Are-
Col;. 

: 
- Ya~", ISjJ R~ C/~ YJZ.~) AI" : 

10 : 17.3 rr. . -
f(lul,: : 1:0'1 . ­ - DYM.

11: : '8"" o.oPr"' 
- - '6'Z.'" 0.0 Y'I'­
- : 5 " (J.fJ ff'"-­ ~.o

12: - :.,.0 
. : _. 

-- -
13 : = - -' - . ­

- -
14 - -

090280 Burm & MCPonnvll Form TS·GT·2·! 
(hOIO<ll.l$· UC>OTltN' (~I~fS 



1 

f'roj~ciName EGGKTA. 

Project No. 91-319-1 

J 
J 
J 
J 
'oJ 	 i!"'"c 

J 

J 


J 


J 


I.. 	 Drilling Log, continued 

= Mu:A, 'T'/!.A~ SA,o.1l:). 	 ' 

.. 

Log 
or 

Class 

tIIJ./
CL 

1111­

tJ.. 

Blow 
Co~n~ 

Core 
ReeDY. 
& Loss 

~O 
7.0 

(.D 
",.0 

.' 

,.0
,.0 


Depth 

--
~ 

15 ­

:. 
-

16 = 

= 
. ­

17= 
' ­
~ 

-
18 	= 

= 
-:­

19 	"'­-
-

20 	: 

= -
21 = 

-

-;­

22 = 

-
-

23 	: 

: 
-

24 	 :. 

: 
-

2S=
'..,. 

26 	 = 

= 
~ 

27 	 : 
-
: 

28 	 ­
-
: 

29 	 = 
-
= 

30 = 

= 
31 	 = 

Ooseription 

c!<Af'G}" $1£.,.-, y'a/.(7N)/~'" <f.e4)" ($Y7~J 
~nf) I)/ll&t yfZPUl:!>;I ~4V6E 
(If) Y.<'I/U, STIFF. p,ey 70S 1>4/If;D.) ,./44­
1J..II'nc.. ?1i 7XAa- ?I.II$TI <:, .eo. r ~Ts 
I'ii:tP<t .IS" r.. /,.S-r-r. J71i!..,uc.. S.L/IIrlfr 
d1>61< ,1."- 18.!S pr: ~c:.JN1I;Jt;. /</li"I 
Ai"" 19.rP'r, v~( :6rlFr A.,­
2~ . .3 Pi:" 3bAJ '$ml#1P> ~t..JM"T" 

aMY~ 0$11.'0 P!SIa ~;NR1" 4iUV£i..) 1.t'~IoJI!t1l 
44. (~Y"ltJ 

• 
SILrY (~A'IJ ST'lF;:; /3MPG'j) I~(s~ 


(:,~y (~7/e) AAJP ~I!K y't!'LLmIS/I 

,dtf;/H'-F (Id y/t~~). 


S'IL7?raIlE', W£"A~I ;<JBlltJ M'tAlflu-, 
~A~ YGU<:tHIS!f o.<!AfoIt:.C c,~ t'tt 6/1), -"I"'A;­
?;i'¢E' /"aY !'lilt' ~lIlJh 'i?t~77I1q=PAm/JG:L 

'Sil-7>TIIIJ I':J WCAI!. F'/2.IA1l£I ¥4I'iI- ~"If 
~ (10 y~ 1.(,,), 'Pwn,Jc.T "'~J.I(." 

7P:: 2$.0 n- ('AIlt:.E.<eJ 

051281 . 	 Burns & MCDonnell , 
(o,Gt',U~! • u.c,,'(U' CQO<s"" ..,rs , 

= 


Bori~g No. gB-4 

2 o( 'to 

.., Iz..1'tz­

RemarJ(s 

(311-" ~z.. 0 "tr'" 

~ ...,1_.,. 'A7ata 


SA. M 1'U' It:)(PM~II/E" 

IN ~AIA.'PL.{l. 


'$ ~ lorr"'~ 17. Z Fr 

~; 4DD fP.... @ IS.'" tT 

~"'."l'r-@ 1'1.: Pr , . 
~<Il... $o<VQJT c"oe, 

~I\" '\t. A 

S 1-\ ~ t.Gr. 0 l'1"" 

'&'Z. ., t). $' .,.,..... 


Ul!.llelt P£,/u/#IG. 

' 7UlSS/.I.U 


s .. 4<>Dl"r.... ~ ZI'!.1>Pr 
1: AAf'<6lt <J.N:'''''' 
-n)lfI'./>IO. 

s" fi:,0Srt-~ ~\lDe-
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Prolect Name Boring No. 

EGGKTA Sg-'=:. 
ProlectNo. Page 01 

91-319':'1 1 2­
Ground Elevation ,I~oca~on J>.'P..I A<:£I&i Tb ,J,le.1}I S /PC (II'" Total Footage 
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PenetrationTe.t .,<I"I-IC 
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ProJect Name BOring No. 

EGGKTA ~).I.\J .;.. 14 
Project No. Page 01

91-3·19-'-1 1 Z 
Ground Elevation .Locatlon '5 F'r WE"~r "p­ ,,1<.1- t , :t: I SF'r Total Footage 

~3f,;17 f1": . NDltnl OF Dkl-l Z'S f"-r 
Drilling Type .. Hole Size OverOO«len Footaoe Bedrock Footage No. 01 Sample5 No, Core Boxes Depth To Water ,Date Measured 

U~A 1D• 1/Jt.1I tt.. Z. F'r" I.e Pr .. 'S ¢ IB.8 
'/2.7:Jt. . 
Se-C ~,I(4eJ(.:. 

Drilling Co. LAYNE WESTERN OF ST •. LOVIS Driller(5) \J.W!> 'AletlAJ.\ DAtr MAuael.<i 
Drilling Rig; U; € -7$ Type 01 

Penetration Test NIJUt.- . 
Oat. 3/2-7 /qz.. . lTO 6/3o/CJ(:.. Field Observer (s) MI(t. rlAJeK. SiAIJJJ./ -St.J.m-I(Y 

PIP ~E!>" ~VM ""••"e."-LAf,{P Sample 
31l-~ 13oIt.e"~,LE'1 ~"r-.IJ"""A11IIu(.. ~e:i Blow or 
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ProJect Name Boring No. 

EGGKTA qJAI</ -15 
ProjeolNo. Page of 

91-319'-1 1 Z 
Ground Elevation ILocation (h'-F1" I&~.F fl.671jw"Jc.. I<iALk, Au6,,4tO Total Footage 

_~4~ J .. B .... tT~ '.KT"U ~&.L. dF pe.&' n.iJ" ~1lS'P. ZO.O.. . .. 

Drilling Type Ho.leSlze OVerburden FoolII.oe Bedrock Footage No. of Sample. No. Core Boxes D~pth To Water Date MeaSl,Jred 

;/$/1. /1)- /11'6.# /9. z.._ (j·B 8 ..e- 7!7S n­ ,,;::~,I/J:r 
Drilling Co. LAYNE WESTERN OF ST. LOUIS Drlller{s) Jl,tu:s ,];),,"'H.}."" l)"Lr /l!tlJIH.t'IH 

MllngRlg. alit&, -75 Type of 
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Prolecl Name 8o~lng No. 
EGGKTA G.MW -I~ 

PioleolNo. Page of

91-319-1 1 :3 
-

Ground Elevation ./p~ . I LocaHon ~",e:e;o.I ",,"/oj. S J,. G.}.\ \oJ ~ 14 DN Total Footage 

(P~t,. 4­-"..,.11.., .'DIAd,4ML. 'l.INe'''~'' PAltr:~ 3-:1. () 
Drilling Iype Hole Size (Nerbufd&n Footage Bedrock Footage No. of Semple. N~. Core Boxes Deplh To Waler Date Measured 

"f>A/ _. IO-IN,-\I 20;S 17.% .3 ¢ !i3 13.42.­ . . ~/lIlq"Z­
5l!1;r " 

Drilling CO. LAYNE WESTERN OF ST. LOUIS Driller(.) " Wl/...U' 'P"eilAlII l)AtE JA4i1UF!lU 
Drilling Alg. dM.~-7s I SIli14I'fnt 7Zt,O:' JjJ.s'lllUA'f7tJP 

Type of 
/JoN£Penetration Tesl 

Date 4h/<tz. ITO 47f,z. Field Observer (8) ~UL­~ ,.-BlIU. Nu;;rse~6.4LL 
1'11> u.~.,. ~ oV~ W(.lb. ~ tt-V LAM-I" . Sample 
-S /.f.. ,&",,01, l.e'i -gZ" 'S(l.I!A·Oll"r. z.oJ.U' Blow or 

Oaplh ~" ~A"PL","1i: Oe.crlptlon. U.lllrAi>61"A<C Cl.... Count Racoy. Box No. . Remarks . 
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11:­ e-ye +Ro"r"/Z. ~~ CoL .8:... -

=.­ - 5." 
= : 

12 = : 
::­ : - -

13 = = - -' 

~ - = 14 -. - -
090280 Burns & MCDonnvU -Form TS·CT·2·1 
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Drilling Log, continued 

Project Name .. EGQKTA. 

Project No. 91-319-1 .. 
Log 

Blowor
Depth Description Class C~unt 

=:>\L.TY c..LAY, /AoP61!ATr YPl'U>WIf>* ~ 
. "­ ('-lOY"./...) I<'rnI YCt~J<lI~ ~MV (t;;Y7/z.) 

15 = M.oI~, \\.\.€'P 'TO ffll..UL'/ 'f!.Ai>nG "'W-
= 

16 = 
= -

17 = 
-
-
, ­

18 = 
= ..- . .,\ 

19 = 
=C.Ay"y ~'I",j", >J"N P/A"TI~} vt;><v ~T1 <"I", "Mi.'? CL 
-

c.<.AV, Y&U.DWI~~~("'Yl/"), ,,~rr;20 -
::; kllT1l­ ~AV&''-} 1(.,""P'>D, 01./2., Ai 1'1.'1 ANl> 

= 2(>·7 F'r: c.1.­
'1t. 

21 : ~~") N"AT1Ie:ul>, "",p, y~/IJ/t>~ Blta6N(c'~ ~ - 1aA1I"El> Ye'J,(..OlJ}tt>~ ~y ("'Y7/~)'''IVat.f FilII' ""111M 
- OAlotp, Tltllt .. III t<.A, ,1\0 UGL ?-e7<t1'l~)/ 
-r.·· " ­

22 =':\L.TbWt.l~ MH>. Yel-U>WI!oU !iUU'" (loy~'ljIi), 
- IUITII ve: Y FliJ.6.I!AJIJ_ .sA,.,l> I ~<.C 1'1> ~~ 
- .M.ILA, -P16'f1~T' 'PAf!trIIJ(,..-G> sl-I<>wpJiA. 'F.oLA,'"-

"""rA1}./ING..;) FIZ1ML~ 1"'- 'J"A.er, YAe.l>
23 = 

= . J:;'l2<>t-I- RI '-II- LA '1t:~ Ar- 2 .... !l F"T' (,. 5'~'" 
.>I\i10 .-

24 : 

= -
25 = 

: 
-

26 = 
-
- £\lAI£. LI(,.l}r6t.1~&'~w.o",,.j (~y silo) 

27 = llZAU" Fl~If'?Afl:rIIi.(") MIUl ON ~ 
-' ­ "PAI!'T"I.u£¢) NO IIl!.L i20A trw'! . 

= 28 = 
= - c.~A'/ M"W 1<11"" ,s1l~QeAV"''-) t>AIZ" y~29 :: £S~
~1ZJW~(j0 Y.t.I")~I..~T ~""'N~'t';J-

= SILT:-:m>!.lil" wlTl!- -f>AlIT> I (.\Of), yaUJwl~~. 
-a~JJ (10 YR Et'4)1~. IftIC.A) VI~..u.-r­

30 = -PAIZ·nAl~. .-
- )~~ ~li31:::j - ".. ~ 

051281 Burns & MCDonnvll 
1~1.$· '-"'C..II(U ·Coo.AA'''''$, 

Core 
Reeav. 
& Loss 

.:£!L 
f·O 

5.0 
5:0­

£!2.... 
5'.0 

azAuZIJ 

Boring No. c,i\I III _ I It> 
Page. 2 of .3 

Date 4hhz­.. 
Box or 
Saniple . 

No. Remarks 

=~.t'l 
IZ:S'z 

-' 

= = OV~ . 
- -su_ Z'B.0f'r.... (~"rrlNt.» 

= = -- sVJ'l- - ~: 51,S 1'"....-= 8~...-­ ,s= 5'B.7n .... 

= -
- ..."" 'ZfI .- ~ - ~"z pI''''- 10'/..~ 0·0 1'1"" . 

= 
KII ... .;; 1<>1t. ZP''''Pf'''' (t~" f2£,)
I:O:/, 

=~G-I 
-:­
-

= - BM- "'A lItPlE' F~e. 
. ­ :s lev.> ·ANAI.V1>I~ 

= Z'ro Z'Z. Fr (il.')I/!'? 

= -<!MI'-t '- II ~ S80I"'" -
-' 

= 
=. ­ ~'" 87.S7f'"< ($ "bE)= 'B'Z.= 0.0 f'P.... 

=iZWI6 '\3lb ".1 pp... (e..,-) 
1130 

: 
. ­ - $:: to - So pp.... 

= ---
= = - S AMPUi. /!er:' cdiff.' 

= = 
=-'­

= ~», ~'Zl'fm (~ro
- ~IJ 7 
- M·z. 
-- (.!?4 
::::J 

..~ 



II1II Drilling Log, continued 

91-319-1 

SampleDepth' RemarksDescription No. 

Ol~32 FIIJI! 6.~AIlIe'p" V;rlY il~ :5:, D.Orr.... 
-j.~- --~,.. 

PA~e- &I!.iVe- (loyt./~), I/crt.y '1>T1F]'J j)flY
---t--':....:......, 

J ~::: o."N'.... ' 
,.., I<JA-rr,t. 4"" ?~A·z­TeA£.tr 6t.1C.~e-H"'/P~ ,i11Al'C ~~P/tJ(,.) 

l~,.z.=".Ct 1'....(I<lCAT~o!'/UD~~4!.E") J G.1!-Ai>C~ TI> C)...33 
~\lAi.£ AT ;H. ~ FT: 

~'" 0. 0 fP'" 
34 -+=--1"BII'. zz..lrr'" (Rm 

=--~-'---i 

-


51-\1\t.e') k1e-A'TlieU:i>" 'PALe' 01..1 ve (10 y6/~) 
35 1<;I1T"f/ 6.ellYIS II f?FlJ (Ib g4/z.j AN)) 


'DAf?/l. }'mow/> u oJ2J!!1u' (,0 YiZ. &.4) :'T1I.~)i,!',1 

S!.Il~IPe-~) IMItD 


36 

37 

38 

39 *~~~~~~~~~F~~~~=t-}-4~~-1
I'D = 'lJ"I. D F.,"";

38.1e. FT 
r-"U.~II40 

41 

42 

48 

43 

_zu'Pr' 
44 

45 

46 

47 

WZU'1'~ ·Zi3V#· 
.'Z&;~ F'T" 

OVM 
"1$"Z. "O.Orr.... 

::.., D.o rr"" (G»rT~
I~....M.)I 

.. =0·0 rr.... (-..!o.:) • 

6'$fP"" ~ !err) 
'8£6.JI/-I 'PUtwlG. 4 11+(..1» 

A\A.(..I:'~ 4:01 4.TA(l.T 
4:zo Fl>1I"" 

i!e'6.Ai'J P~IUlIJ6. wir~ 

(" Il+trl» A/JA.r~!" 

4, 36 06'f~fZ.T 

4. $ /1'",,'$0'" ­
oVilt,&II" 11+.7 l'I"" 


t4'f'p81> Pi>Ie. ,., (t..HT" 


/:6~ f'" 
W",."a. LevE'/..: ".~ Fr' 
'?>G..!> 

'Bdl!,J.j6.. '1"AFJ>D 'n 
3'1.,1 ff. 

1310tAp "$CT7j/J. 6.. We'lL 

/:MI"'" 
~"u7"&,j) WE'l..L 
7il1b1l'l1l 'BrlJr; (,.~T 
4r ;{: 0:0 1'1<1. 

051281 Burns & MCDonnqll Form 7'S·GT·2·2 
(_u·I··a.t... ·I-:·'·~......w.."~I~ 
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Drilling Log 

..I 


Project Name Baring No. 

EGGKTA ~J//JI. 17 
Project No, Page 01 

91-319':'1 1 4 
Ground ElevatIon ILOeatiOn APP~X. I.S rr IJ of" $130-1: S FT!#I Total Footage 

. t, 1:t,."f7f; of ~6L"'4"E1t. _ -.:>OCf!.. • 50,-4­
Drilling Type Hole Size 0v&IbUrd~ FOI?tage Bedrock Footage No. 01 Samples No. Core Boxes Depth To Water Date Measured 

HsA/AI,e It) -INC.H ?1.8 Z8;~ <9 / see' (. E'"t'IA ~'s . 

Drilling Co. LAYNE WESTERN OF ST. LOUIS Ortller(s) W,{.Lls ThtelJAtil ;PilLE foUJ.J.lJ./ 121M 

OrtlllngAlg. CI11£- 75'7SHIPAIJ1n, Tt.to 
Type 01 h6 
PenetraUon Test "''''C-

Cate 4/7 fqz. ITo .. Ala/92­Field Observer (s) ~UL. ~..tJyt:', /Jt(.(. dr' . A' 

'PIP: oVM wi IO;f# ~II. L.A.I-\i' . d.G" S.mple 
"lHt­ 13oe&}lotr; 'I3Z~~U,A'Tlj/lJ6. ZD Blow or 

Depth S" :sA,,-,. l£~ o. • • De.crlptlon ft''' !lSl'l>SPAC£" Cl.... Counl Recov. Box No. Remarks. 

-: a..~(,,"T£ 1'AVr..em­ - c.utcf' S71ItI!'r 8:$3 ·0/7h",14' "'~t. 
- a..(lf,J/E'l-, $6.IlD, (Jt..A 1/ FILL..; WeT, S", ...VeNT' =!O!.~ I ~a~·J~,ll"· 

1 ;: ~ 0..,...,(10)" 
O'DolZ.. =l.~J . . ,,&7-00'°7"".: 

Gte­ ,= "~I'\?~r"" /.el..- 0'" 
- Co. ~to·.:S% 

' .. 
2 : .. = -,.' 61?l"""- ~.fJ =- 4.? oV"'--f,:QSIf"' 

3 - CA.A.YCY 511.-1) ol.l~!f 6,AAy (6'1 8/1), MPI~~ ::: \3'%." a.orr­
'lo" " 0.0 - 0.<; 7'": $apr: $oI.\I~r- CPd!1., <>e64\'.!(£!' (ftbOT<> J : : ~..'" 1·1>l'f"" 

: ~ '1.6 'll 3.6 f'T; (..#>...... , i-EAVS-, , f Id.~) : 
4 : Fo24Wo. l ,!lTi> ''''FT) tlo/olP£Jl't'r''1''o~ 

~e~ : j-'·lt''I.' ff'" 
-' 'Pl/t~71LIT'( - ~ 

: ~l-­ : 
5 : U~a - j-h ao '\W'o ) 

: : fIJI~t 'I!>"~ 74.1"", (.u:r: 
8:5~ 

-' "­

6 : : 
- -
-' - f.. S=II·4 p,"

SII.-11 CLAY, ~PEltA'!f:" YEUO"''''''' 6 0,"­~.() : 
7 = ~.o <Iv.... 8158 . 

"?>IZI:W Jo\ llo '/~ 6/4) ,mw.~e:iJ /.l6-ilr ~UVC' - $11- i3.S fI'''' (e~= UAY" (f>1 ';/z-), i>/Zy" ~ l>AMr) ~ P<.A$TW'h = &1.. o.OfP'"- r.'$l),,,,,, ~ $nFF' : u>1..~ b% 
8 = : ~ :: zo.!?% 

=­ :.;. 

9 : ('I\t­ = : =­"" '" 
10 : - ~-: 7k'/Pf .... 

: : I1><rJ3 OVI'I q ,0'1 
~Q'08- : '&p~ 5.D ff'" (~.dfi""

11::: ~ 
~. D.ar~.. 

- '-­

: !i.O - >:0.... , !-~~ 1.~~'" 
", ~31. 'i

12 '­ 6.0 : I 'i':If>/.J t) VIII. : I 

- C<.A.'ff:'( OSIt.:r, ol.lli" 6.~y ('>'1 4/,), l'AIIIP 7l> ~. 'f?,t~ o.q )
- MOI~1", ~of1 p!A?n(.. '-0 ~ fl,.A$11cl11, - ~". t1.1 (tU"(~ -

13 : ~f'7"'-0 1\.e:P'\.!.I>I., 'f:>dt.JIIi',Jr DP",e /Y1t.. - CAte'".. ~ ....~" 11.",,...- - 'NF 1\" Z11l.7 ft"": --
14 ..;. 

090280 Bums & MCDonnell Form TS·GT·2-t 
".G~lJl$ ·.uoc"I(~rs ·c~...... rs 
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I.. Drilling Log, continued 

I 

iii 

J 

J 

J 


J 

J 


Project Name EGGKTA 

Project No. 91-319-1 
Log 

Blow 
Core 

Depth 0' Rectlv.
Description Class ~o~~~ & Loss 

: (!14 y.y :>ld/1-lt.,:y &11 Y) Ye,L6kJIS II 6.Mf (.Y7/l.) 
- "TlWWeJl 'PA~t V.iL~1S:i' dtMq. (10 YIZI.IIo), . 

15 = 5'11 'fl" I Thf>\-1", -riU<£ 1\A~11'-1 'ii'o"'-tA~ J. 

::: ?wJ€/i.-r DJ;I>/t /1>1 PAer 
-

16 : 
: 
- Mi..17: 6.0'" - ­= 15.0 

18 : 
--
-

19 : 
--
-

20 : 
-

C-tA", ~IL:rl , Y€l.~o'IJl$~ 4AAY (fiY ?/~) 14m!-- "PArel! YClU>VI'-'» ,,~"'(,£. (,0 '111..~/~)1 Vdl<{ ~f'f}21 : 
'V1t'1\'?) "flAt£' P;Af>Tl'-, :x:Ro,v ~l~cI> t..L;.;.. 

=22 _ 
?1L-'l'$10 1lE") "1<1.1\/..'/ ~m1'""~; VA~~ Y(Wl,)6oII 

~ 

= 
",.0

6RA"'~" (10 Yf!.'Mcl.A~£'1) ~I«£" 1/~-1t'l fMc . 
- ~Ml>~ -rv.fJ.lf 1'~11.\6$ 

23 : 

: 
-

24 ,.­
- 5\L."\tm>¥, 1?/>.IZj(. y.~I~K .~~i£ ("Y(l.~)-
.cc. \.Im\ 'fi!lE 6AA1') 'Pi-,,"I"'I.JLI PA~6$) 110 

25 : flu.. i:~'l'IO J, leA(£' MI<.A.> MilOSI"€" . 
- 1/.1 'PArZT, iJEAIt -rb ,,\~ltllIt) M.e~e-e. .01,.­

:: Z& TO '}1. "'1"i . 

26 -

=-
-

27 = 
-- ~ -

28 :: ~.o 

---
29 = 

-
= 

30 = -
31 :: 

051281 Burns & H(Donnvll 
t .... "'U'$ • .-.c:... r(<;u·cOO'$.....h .. r$ 

Boring No. 6. Mk/-17 
Page 2 <;If 4 
Date 4hftz 

Box or 
Sample 

No. Rem~rks 

: 
-- S· ~3.fll"'" 

fl."'" '\: '1'z.l 

- f- S =i'3.f> rl"" 
: 6~'" 9:ZS'. . 

1!o"_O.I-"'''(a.,.,.'''''') 

: ...'l..~ 0.0 i't"" 

: 
: 

f-:;~7.$'p~'" 

= = 
= 
= 
=-
= s. h~r"" ¢~.... '1.1-9 . 

B""S"'i'(~) 
: 2"'" 6 'B'l... o.q,1"'"

'lo95 
~ 

c9~1'I. '1. $". ­- ~"= ~. 7 ("I<r'TI~- S'Z.=· C.opt­: I.£L ~ 0'1':, 

= O~= Z"."'~ 
"....:04.;.. 

U c(pl3 7"'" 
'" 
~ 

= 
~ I-S=IZ.S, ..... 

= 
= : 
= "f~-"I: 3 e....... 

=~t:6 -v, ~ 'l'''. $ (1C£U 
,*~ 1-.'1 E>~= a."; pro«.­ R",,j (p s-\"rrOM 

- 1'~~~ ~=I"'IIt'" 

= 
-S'37.Zp~", alKE-"-S. 

-
= o ~r-'- "i'.~.,'8". 7~ ..s (~"'T1i~)= 8~" o,r; ,.... ­

=-- ~A.1'l'u%. 1$-
= WEI 
-. 
= - S"'ZSBr,..:...: 
- ». II'S' PI'.... 

- 4JK ..~b 
" ... ZI7 rt- O~/I( 'l.S'/A....

11". III.S Un.-lFwJ 1 
~ .~\/S­ '57. # 0.5 Pf'" 



Drilling Log, continued 

J 
J 
J 
J 
J 
j 

j 

J 
j 

J 

J 

J 

J 
J. 

J-­

Boring No. G.'I.{ kI -/7 
Pro jee! Na me EGGKTA 
Project No. 91-319-1 

.. Page 3 .of4 

Depth Deseriptio~ 

Log 
or 

Class . 
Blow 
Count 

Core 
Reeoy. 
& Loss 

Boxor 
sample 

No, Remarks 

AU.(,.£lt~ ~"PI"'("o al To 
'i z. '!"T', 

f- ~"I7.,.\ I'f'" 
~fl'\ IOI~~ 
F..~ • iI.'$' ,,+-­
I!>z, '" '2.~ ff .... 

~b7"' /.JC _~~ 'y~I$'" d~J 
en, ,J',f ~j I H4~ I AI. #t!.:. ,('~~ i/eX! 

. Fi,vS- T7I ANE~4/N""-ZJ QlUlli!rz.. 
~Anl>, t?«NIie7J ~4~,$"-"'tClWipI(C) 
~M<, ?R.4if.$li-r AJrr;/ 7"",w# ("~/~ 

.S/li/tE" 1A/7'e~l,$nS /I, "",.'1' FI",4;11> 
1:>.?- Fro .s'lh"J>ST'W':AA/Ii s.MtE 
7J(J do r PAte.,.-. Ttf!At:.r "',......,. f$e-~P/4t;. 
.IIr AI'I'~01:. # ff. SIIJJI>Sn>A/r /$ 

/1t4~/i".r· 

~ 0., i>r 
0.3 
0·6 
001 
O.~ 
0.15 
04$ 
0.'3 
•. z. 
0.-;;>
0." 
0.'3 
0.' 
o. Z;. 

.'z.<\-. 
T<r' 

J 051281 Burns & MCDonnell Form TS·GT-2·2 
{......... u.s. "(:"'I('~ ·,O><SVl.f".15 


http:O><SVl.f".15


.• 

L 

.f.,.,lJJ'~h 
~,k ?/I/I'z/n-. 

/V'rllr
adlrGltJr' 
. /OFr 

. I~."ff 

3z;:-r 

?....ti::-~,,~~· 
!IIS:S" .Pi ...•.••.'.',.. .' ,..:..•.•' 

... 
. " . ;: . 

Boring No. 

Page...4 of 

III 	 Drilling Log, contfriued 

Project Name EGGKTA 

Project No. 91-319-1 Date .</-8· z 
Log Core Box or 

Blow Racov.or . Sample RemarksDepth Description Count & Loss No.CI... 

1/:98AIIt;f'n-..<".rc-rd
1 ~-<. ~~ r;<';H< 

.~"-e,.,,,(.:.III 
49 

,,1'111 1/:$'''-4/1f 

'811- = Z1.o: - S"f.<t ~ 
tI z. '" d.O - o.4 pt-'~ 
 50 cIJP 

Itll~ I~ 
IZ '.0'7 Po\\. ,,,Pet>I. I I·· 

<48. B F{- J36-S • ~ 
 51 
.OVM. -C.olL€" .ro.Oj'j>"­

A;:ne. REr. ~ 'SA#. 
01M. - (.oJ(.t" • c:>. t; - c' 052~ 
 . ",,", Fte e-.... RRQI J::> 
c.c(2£ PlfXC.s ~~.~d oW 

S?JDS <.>1-Iflt.C lUI>' 1:"" 
53 I"" "'A~'..I 

e 	.bOp.... 'Be-6A/J 
~MIJJ'- t!>of't'J..>l.54 70 50·4 PI:

III z ~ [,3,..... EJJ1> fZEi'< IA. 

Z "'to ,.- &,;-6044·55
I.' :>1!T'11i-! (,.. M9JJllrb~ 

i<Je"W­III 
'3,~. t- - 'BeI'J!'D#.fW56 $'e-iH.. IN.. P!..AlA'" .. S'3~ ~ Po:- ;w211J<L TIl 

(2.16.. .., W"\ • 
57 

I 4:/" f .... - g~,</ 
¥bur/AI" 8P&/1'J&.. iJI11I 
PrAI?e-tS,Pt.JJ BY 

III 
58 

TA!&Hlr 

4*'1'11< ?....er4>lP ~ 
III t'.4flf&' 1t,P 7d IZPr59 "''''i> lilrMAl~· ,¥(djlG" 

/~ nrtr ;.o4'lf1frl,wI 1: ~I"'" - IJ1'XIQ) ,16lJrIII 60 C!~ 7Z' :!>e/h. 
7;[i.C /Zrr 70;";0; 

J 7W1?&'<J ;2Fr (!P:Iltlit/'i2
61 b',v "v&,,,r (l-p4f'QVT; 

. ~~p Pf'(dPt P'~ 

J K'@f~/AI,w'~ #",a-.62 

63~ 

J 

.I 64 

65 

.I 	 Form TS-CT·2·2 OS1281 

http:PrAI?e-tS,Pt.JJ
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Drilling Log 


.. 


J 

J 

J 

..l 


J, 

J 
j 

J 

J 

J 

J 

J 

J 

J 


Project Nanie Boring No. 
b;Y1il/ - ,~EGGKTA 

Project No. Page 01 
1 391-:.;319':'1 

Ground ElevaHon Total Footage IILocation AT>J~ "TI> Wltl</ ... 17 (fJW:!- ~Fi-... 
~5.5leAf., •'52- ~.,-. . . 

CrllllngType OVerburden Footage Bedrock Footage No. 01 Sample. No. Core Boxes Cepth To Water Date Meas~redHole Size 

- lQb BooL(WI:~, <;.r/{,(.( tjec flEtO'2 'L I 11.5 JAl(-~" I,... , " ;,Mr.­-
Criller(9) fI1iK< \} ",J f., i~ ~ H0 sh-llfrCnJllng Co. '..LAYNE WESTERN OF ST. LOUIS 
Type 01

Drlillng Rig: 'oJ 116NtPenelraHon Te.tn. i r ~ .. ~ Diu"''' 
Cate 'ITO FlehOb.elVer (9) p. /Jiebl!rqqlf1.\- 9' ql Y-IO"'~"L 

S.mpl•. 
Blow or 

Remarks ..Depth Box No.O..crlpUon: . Cl.... Re90v,_COUl'lt 

-' CO tV'-lZ,£TI:: : 
- - 'o'ge~ {',(}~1 ~ M~€ "otk =.. 
'-' 
- VJQS~ C(.. U;J1~.:. C.1"yu S; 1+ Q"J .'7;}+t :dqYJ = -

2 _ ::
Oli tie ~ rc-.y ;, (§ 1 ~/I» '011 .... p }IJO ~~/It1flES-- = - TA kt./V· <;..ee+0 w.et) S~'I~t3 : -.= 

, 

: 
~ - 101 cb: 
-4= "{111 111- \ i Cor:: 

- = $Ii fit pit Jesu;pJ.; 11
5 = = 

.- :-- = 6 = 
= ' . . .: -- -
"­7 = ---- -.= 

8 = =-
-" = 

: 
"­-

9 = 
: : 
- -

10 = = 
-'­'. '" -: 

11= = 
-:­ = 

== 
12 = = : 

-= -
13= =­-

-'­- -- -·14 - . 

090280 



L- Drilling Log 

J 

J 

J 

j, 

J 
j 

J 

J 

J 

J 

J 

J 

J 


Project Name Bonng No. 

EGGKTA b;Y7 Il/ - !'is 
ProJect No. Page 01 "391-319':'1 1 

Ground Elevation ILocation A.T>J~. "11> 
GAt, •'52. ~-r. 

6.KW -/7 (tJW:H5Ff;. Total Footage 5 5 I 
. ~ . 

Drilling Type Hole Size Overburden Footage Bedrock Footage . No. 01 Samples No, Core Boxes Depth To Water Date Measured 

lI.)r-~h \W:~, ".,Ioa 1 . .'t I 1/.$ I . ­ - ?CC ~IELI) lOb "BooL<, 
,.. ' " ;,i1~r.· 

Drilling CO. _LAYNE WESTERN OF ST. LOUIS Driller(s) /l1;k( \l ')4~ ~d,< '" 0 5t,llfr 
D~lIIng Rill; JJ. ; r ~ \\ 6~a.r..., Type 01 

-.J ,v6N£Penetration Test 
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FIELD PHOTOIONlZATION DETECTOR 
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OVM READING FOR 
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OVM READING FOR 
, BORING GMW - 16 

(READINGS IN PPM) 

III 

J 
J 
J 
J 
J 
J 
J 
J 

17' 
.17.6' 

18.8' 
14'-19' 0.0 

0.0 
33.4' 

.-.: ".::". ::".: . 
0.0 

51.3 
53.7 
229 

20.5 

0.0 
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OVM READING FOR 
BORING GMW - 17 
(READINGS IN PPM) 

0.8'-1.2' 0.0 1453 
2' oto 0.5 387 NA 
4' 124.6 NA 

0'-4.7' 74.4 NA 
4.7' 30.1 NA 

4.5'-10' 0 13.5 NA 

10' 71.4 NA 
11.4'-11.6' 0 5.0 7.2 237.7 
12.8'-13.2' 71.4 213.7 

.. 

35' 133.5 NA 
35.9' 12.1 NA 
37.3' 2.3 3.5 7.2 NA 

39.6' -39.8' 83.3 58.3 19.9 
,;. 
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APPENDIX F 

PUMP TEST RESULTS SUMMARY 

Pump test data obtained during the RI were analyzed using several log-log 
construction techniques to estimate hydraulic conductivities of the geologic 
materials beneath the property. Hydraulic conductivities calculated for this 
site are presented in Table 1. The mathematical techniques and pump test setups

J are described in more detail in this table. The hydraulic conductivity analyses 
were performed by analyzing drawdoWn Versus time data obtained from the 
observation wells; Pump test curves generated from the raw site data are 

J presented at the end of this appendix. 

The geologic conditions at the site for each pump test are presented below: 

J • For Analysis No. I, the geologic conditions consist of the following: 

J 
1. GMW-14 (pumping well) has a total depth of 25 feet, and the 

bottom of the screen is 23 feet below the ground surface. 

.J 
The screen is five feet in length. The lower two feet of the 
screen is ·located in a siltstone layer, and the upper three 
feet of the screen is located in a clay layer . 

2. OW-2 (observation well) has a total depth of 14.5 feet, and 
the bottom of the screen is placed 14.5 feet below the ground

J surface. The screen is ten feet in length and is located in 
a clay layer. 

J • For Analysis No.2, the geologic conditions consist of the following: 

J 
.1. Refer to Analysis No. 1 for a description of geologic 

conditions of pumping well GMW c14. 

J, 
2. OW-l (observation well) has a total depth 6f 14 feet, and the 

bottom of the screen is placed 14 feet below the ground 
surface. The screen is ten feet in length and is located in 
a clay layer. 

J • For Analysis No.3, the geologic conditions consist of the following: 

1. Refer to Analysis No. 1 for a description of the geologic 
conditions of pumping well GMW-14 and observation well

J OW-2. 

• For Analysis No.4, the geologic conditions consist of the following: 

J 
J 1. GMW-16 (pumping well) has a total depth of 39 feet, and the 

bottom of the screen is 34.5. feet below the ground surface. 
The screen is five feet in length. The lower 2.5 feet of the 
screen is located in a clay layer, and the upper 2.5 feet of 
the screen is located in a siltstone layer. Above the layer 
of siltstone, there is a layer of clay and shale.

J 
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2. 	 Refer to Analysis No. 1 for a description of the geologic 
conditions of observation well GMW·14. 

• 	 For Analysis No.5, the geologic conditions consist of the following: 

1. 	 GMW·18 (pumping well) has a total depth of 33.5 feet, and the 
bottom of the screen is 33 feet below the ground surface. 
The screen is 20 feet in length and is located in a highly 
weathered siltstone. 

2. 	 GMW·5 (observation Well) has a total depth of 17.5 feet, and 
the bottom of the screen is 17; 5 feet below the ground 
surface. The screen is 15 feet in length and is located in 
a clay layer. 

• 	 The pump test perfo};med at GMW·17 resulted in no obs'ervabie drawdown 
in adjacent Monitoring Wells GMW·18 and GMW·5. As a result, a 
drawdown curve for these adjacent wells could not be prepared. Water 
level data obtained from this pump test is contained in this 
appendix. GMW·17 is screened, within a siltstone and sandstone layer 
encountered at a depth of 36 feet. GMW·18 is screened within the 
upper siltstone layer which is separated from the sandstone layer by 
a three foot thick shale layer. 

. . 
GMW·5 is screend totally within the loess soils. 



L Table 1 

PUMP TEST RESULTS 

EGGKTA SITE 


ST. LOUIS, MISSOURI 


Analysis Pumping Observation 
No. ,Well , Well Hydraulic Conductivity (cm/sec) Material 
1 GMW-14 OW-2 12.4 x 10-3 Siltstone 

10032 GMW-14 OW-1 16.9 x 	 Siltstone 
3 GMW-14 OW-2 11. 2 x 10-3 Siltstone 
4 GMW-16 GMW-14 21. 7 x 10-3 Siltstone 
5 GMW-18 GMW-5 33.9 x 10-4 Siltstone 

The above hydraulic conductivities were calculated by the following noted 

.. methods: 


J 

1. A log-log construction technique developed by Walton.' 
Leaky artisan, fully penetrating, with water released from 
storage in aquitard, constant-discharge, time-drawdown 
curves were referenced. Reference: Groundwater Resource 
Evaluation, Walton, 1970 

2. 	 A log-log construction technique developed by Walton. 
Leaky artisan, fully penetrating, without water released 
from .storage in aquitard, constant-discharge, time~ 
drawdown type curves were referenced. Reference: 
Groundwater Resource Evaluation, Walton, 1970 

J 

J 3. A log-log construction technique developed by Boulton. 


Water table, fully penetrating, cons tantO discharge , time­

drawdown type curves were referenced. Reference: 

Groundwater Resource Evaluation, Walton, 1970 


J 
J 
J 
J 

J 




RESPONSE OF OW-2 
DURING PUMP TEST NO. 1 OF GMW-14 

EGGKTA :.-. APRIL 1, 1992 
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TEST 0 


TIME 
{MINUTES} 

0.008 

0.017 

0.025 

0.033 

0.042 

0.050 

0.058 

0.067 

0.075 

0.083 

0.100 

0.117 

0.133 

0.150 

0.167 

0.183 

0.200 

0.217 

0.233 

0.250 

0.267 

0.283 

0.300 

0.317 

0.333 

0.417 

0.500 

0.583 

0.667 

0.750 

0.833 

0.917 

1.000 

1.083 

1.167 

1.250 

1. 333 
1.417 

1.500 


DRAWDOWN 
0101-1 

{FEET} 
0.604 

0.004, . 

0.000 

0.004 

0.004 

0.004 

0.004 

0.004 

0.004 

0.000 

0.029 

0.032 

0.026 

0.029 

0.032 

0.032 

0.032 

0.032 

0.026 

0.0,32 

0.029 

0.029 

0.032 

0.026 

0.032 

0.038 

0.038 

0.041 

0.038 

0.041 

0.038 

0.038 

0.038 

0.041 

0.038 

0.041 

0.038 

0.041 

0.045 


PUMP TEST ON WELL GMW-14 

EGGKTA SITE - ST. LOUIS, MISSOURI 


APRIL 1, 1992 


DRAWDOWN 
0101-2 
{FEET} 
0.003 

0.003 

0.000 

0.003 

0.003 

0.003 

0.003 

0.003 

0.003 

0.003 ' 

0.003 

0.003 

0.003 

0.003 

0.000 

0.003 

0.003 

0.003 

0.003 

0.003 

0.003 

0.003 

0.003 

0.003 

0.003 

0.003 

0.000 

0.000 

0.000 

0.003 

0.003 

0.003 

0.000 

0.000 

0.003 

0.000 

0.003 

0.003 

0.607 
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J 

J 
.J DRAWDOWN DRAWDOWN 

TIME OW-1 OW-2 
(MINUTES) (FEET) . (FEET) 

1.583 0.045 0.007 

1.667 0.048 0.007 

1. 750 0.045 0.010 
1.833 0.048 0.010
J '1.917 0.045 0.010 

2.000 0.048 0.010 


J 
 2.500 0.045 0.010 

3.000 0.048 0.007 

3.500 0.045 0.007 


J 
 4.000 0.041 0.003 

4.500 0.029 0.000 

5.000 0.032 0.000 

5.500 0.032 0.003


.J 6.000 0.032 0.003 

6.500 0.029 0.007 

7.000 0.032 0.007 


J 
 7.500 0.029 0.007 


.J 

8.000 0.032 0;010 

.8.500 0.029 0.016 

9.000 0.032 0.013 

9.500 0.032 0.019 


10.000 0.032 0.026 

11.000 0.038 0.038


\, 12.000 0.032 0.047 
J;~, 13.000 0.035 0.056· 

14.000 0.032 0.066 


.I 
 15.000 0.032 0.072 

16.000 0.029 0.075 

17.000 0.019 0.085 


J 
 18.000 0.026 0.09l 

19.000 0.029 0.101 

20.000 0.032 0.104 

21. 000 0.029 0.114

J 
 22.000 0.038 0.123 

23.000 0.035 0.133 

24.000 0.029 0.133 


J 
 25.000 0.035 0.145 

26.000 0.019 0.139 

27.000 0.026 0.149 

28.000 0.026 0.155


j 29.000 0.026 0.161 

30.000 0.029 0.168 

31. 000 0.026 0.177 


J 
 32.000 0.029 0.184 

33.000 0.026 0.187 

34.000 0.035 0.193 


J 
 35.000 0.035 0.206 

36.000 0.026 0.206 

37.000 0.026 0.212 


2J.' 
\ 


III 



L 

L/ 
~. DRAWDOWN DRAHDOWN 

TIME OW-1 OW-2 
(HIOOTES) (FEET) (FEET) 
38.000 0.026 0.215 
39.000 0.032 0.231 
40.000 0.038 0.238 
41.000 0.029 0.241
~ 42.000 0.035 0.247 

43.000 0.038 0.257 

L 44.000 0.035 .0.260 
45.000 0.032 0.266 

.. 
46.000 0.032 '0.273 
47.000 0.038 0.282 
48;000 0.035 0.285 
49.000 0.035 0.292 
50.000 0.041 0.304 , 

I 51. 000 0.032 0.304 
\Ii;l 52.000 0.041 0.317 

53.000 0.045 0.330 
54.000 0.045 0.336 
55.000 0.048 0.346ill 
56.000 0.051 0.349 
57.000 0.045 0.355 
58.000 0.035 0.355 

ail 59.000 0.048 0.362 
60.000 0.038 0.365 , 
61.000 0.041 0.371

'oJ) 62.000 0.041 0.374 
63.000 0.045 0.378 
64.000 0.045 0.381I 
65.000 0;045 0.390..­
66.000 0.048 0.390 
67.000 0.048 0.397 
68.000 0.054 0.403.I 69.000 0.054 0.406 
70.000 0.054 0.409 
, 
71. 000 0.057 0.416
" 

iii 72 .000 0.057 0.419 

TAI1 

..I 

..	I 
I 

III 

..j/ 3 

, 
1 

III 



RESPONSE OF OW-1 
DURING PUMP TEST NO.2 OF GMW-14 

EGGKTA - APRIL 1, 1992 . 

0.00 '----~~ 


z 
3= 0.10 
o 
o 
3= 
<C 
cr::: 0.15 
o 

cc..tc...l.oJ;:..ci.· 	 "-""~ lo~_ \"'~ ,-<>,,>w...:.~ 
-\-~c.k"",,; 'bUt..Q... t u_\.~..... 

Q -=. C. ~;z. ~<"""' 

r = 11.6 feet 
1:::,.\-'.::. 0. o"l..S +e",~ 

0.20 -I-r,._-r-.,.....,.....--r-r.,.,...-r-r--r-T-rrrrr----r-.T'T'1-rrTr---r-.,...,,~rrrr-Tlr_r_: 

0.1 	 1 10 1000.01 
TIME (MINUTES) 

http:cc..tc...l.oJ;:..ci


RESPONSE OF OW-2 
DURING PUMP TEST NO. 2 OF GMW-14 

EGGKTA - APRIL 1, 1992 

0.00 .=r-------------~....... 

. I 

o~ 10 
~ 

I ­
W 0.20 
W 
LL 0.30 

Z 0.40 

3: 0.50 
o 
00.60 
3: 
<C 0.70 
et:: 
00.80 

Q :. c.::!.? '? P""' 

r = 5.6 feet 
A.~ - \. S .~ee t C.c...\c::.vJ,.'Q..~4' u.~;,..u:> l~_ 'c,.~ c......'S.\-II"...c.~1\V\ 

1.00 ~--r'-,.,.....T"T"T.,.,.,---,r__T_.__rTTTrr__r_.__TT"TTITl:_:__.._.__rTTl:_rrr-·-.---,--n _c."~,'\._.., W<..\.....;. 

. . 1· 10 100.0.01 . o~ 1 
TIME (MINUTES) 

0.90 
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J 072478 . 

Ebb-KiA 
ql->\~-1 

Discharge Measurement Method 
----­

I 
Elevation C;l,~.1 

Page \ Of 4 . 
Date '1/1/'17­

I Field Observer y . . Nieberqu II 
~1I('ket" 4HJ '?\-"J) \V,~c l-. Q = ?t<2 /(£(I1A~I<S gpm 

Well Test Data 

Well No. &MW~ 1'1 
r= pf Reference Point T.O·G. 

Drawaown Measurement Method :l!lgt,c Ltlle( r .. J;C!1.kr t!A~ tIc.. \V ~~ 0" L<III'{ = 6. 4'2. 

.... 

Time 

4: z.o~ ..... 
4 :'2..1 

4'·21­

4: 21 

4'.'2..'-1 

4:'2..~ 

4:2:& 
4:'l.1 

.4 :'2..<{ 
Q:?,.'I 
u:;o 

1.\'. ~ I 

tt:.n. 
4~33 

.q\JI.{ 

~: '3~ 
t.!:~(, 

4:31 . 
4:~"6 

~~3,\ 

ij: 4V 

.4'·" I 
II: <t 1. 

1.\'. t\ 3 
q:4\.\ 
4'·11 ~ 
1.\ '.l\\.> D .... 

Minutes Pump 

On Off 

0 
1 
1.. 

$ 

l{ 
) 

G 
.. 7 

~ 
1 

/0 . 
II 
I't. 
n 
II.{ 

.f'
Ir,­.. -.,. 

J1 
f6 
I 1 
'Z..{) 

z..1 
'Zc1 
'Z..~ 

1..4 
-z...,­

, , 

'Z..Ca 

. , Depth (+n~) 
To Water Drawdown Remarks 

b ·41. 0.,. 
7.3> .(). q~ , 
'(,.00 . \ ,5~ 

. ~."1­ '2.,20 . , 

q.)(" z...7,/ I. i1 tl 0... 

Q,70 ~. 1.~ 
" I . 

) 0 .\1. ~,70 . 

If) .Go') .4.~3 \. n 11 PI""· 

lJ·lle 4· ?~ 
'oJ 

1/.0& 5",2.1.( 

I·Z.11.{ 5·77.. . ).74 &A"'" 

.. )1..(,,1­ r;. '2.0 
oJ 

12.·Qll [1),6h 
, 

13. , S­ ~. ~3 }. 4 l.\ II 0 "'" 

13·~~ 7·<17,. 
oJ' 

14·'Z,( 7.'b3 

I',\;" 4 ~.n. 

ItJ.O"L. ~ ·"0 
ItJ·'(. ~. qLj 1. (" ,,,U"" 

1'5.70 q.2'6 . 
~ 

, 

Ib.oo 'I ;S'b 

/&:z.o ~ :?~ I.J. ~ ~ 0... 

lb . 5'{ 10· /1. 
-,J 

Ib.7'6 10·3" 
1'1.0 I 10.5'1 , 

11.1..0 ID·71, /. '3 £> "o,¥" 
\1,l.\0 . 10.~'f. 

, 

. 
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J 

J 
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J 

J 
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J 
J 
J 
J
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. Project Name. Eb-G-lnA 
; 

Project No.. ql- >\ 'H 
Contractor 

Discharge. Measurement Method 
~ .... 

Elevation ~ '1,0.,' 

.. Page ~ Of I{ 

Date Y/ ./n
I Field Observer Y. }J; e bell{ q IL 

Y:,v(. ke+" ~HJ ,?!-"p \V,~c I-. 
. 

Q" ?tl: i'/ffl11lAI<S gpm 

Well Test Data 

Well No. &MW';' )~ .' 

r= }1 Reference Point T.O.C. 
. 

. Drawdown Measurement Method\\)atu Lm( I",JlCq~r ~i4.J,,,. wdu;' .LNe{ : b·4'l. 

Date 

~hL(f1-
f 

- - .. l.j!51 

_. ---

~ 

Lj " Iq'l 

Time 

Y:41 
4·.1j « 
lI;lfq 
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4: 5f 

. It: ,1-
.U:53 

. 4:,,'( 
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4:5~ 
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5'.0'3 
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-
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J
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-
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.f 
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Discharge Measurement Method ~vc.ker qHJ ,?!-"p w.4c ~ 
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Well Test Data 
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J 
J. PUMP TEST ON WELL GMW-14 

EGGKTA SITE - ST. LOUIS, MISSOURI.· 

J 
... ....... " " APRIL 1, 1992 

J TEST 1 

DRAWDOWN DRAWDOVIN


J TIME OW-1 OW-2 

(MINUTES} (FEET} (FEET} 

0.000 .0.037 0.006

J 0.008 0.003 0.009 

0.017 0.000 0.009 

0.025 0.000 0.009 


J 
 0.033 0.000 0.009 

0.042 0.000 0.009 

0.050 0.003 0.009 


. 0.058 0.000 0.009


J 0.067 0.000 0.009 

0.075 0.000 0.009 

0.083 0.000 0.009 


J 
 0.100 0.028 0.009 

0.117 0.028 0.009 

0.133 0.028 0.009 


J 
 0.150 0.028 0.009 
.,. 
t ,;....

'. ,> 0.167 0.028 0.009 
0.183 0.028 0.012 

0.200 0.028 0.009


J 0.217 0.028 0.009 

0.233 0.025 0.009 

0.250 0.028 0.009 


J 
 0.267 0.028 0.009 

0.283 0.025 0.009 

0.300 0.025 0.009 


J 
 0.317 0.028 0.009 

0.333 0.028 . 0.009 

0.417 0.034 0.006 

0.500 0.028 0.006


J 0.583 0.031 0.006 

0.667 0.034 0.009 

0.750 0.037 0.009 


J 
 0.833 0.034 0.006 

0.917 0.031 0.006 

1.000 0.034 0.006 


J 
 1.083 0.034 0.006 

1.167 0.037 0.006 

1.250 0.031 0.003 

1. 333 0.031 0.003

J 
 1.417 0.037 0.006 


,': , 
1.~J' '.' 

J 




L 
\. DRAWDOWN DRAWDOWN 

~ 

" TIME OW-1 0101-2 

(MINUTES) (FEET) (FEET)


L' 1.500 0.034 0.006 

1.583 0.028 0.003 

1. 667 0.034 0.006 

1. 750 0.031 0.006
~. 1.833 0.031 0.003 

1.917 0.031 0.003 

2.000 0.031 0.006 

2.500 0.031 0.003 

3.000 0.028 0.003 

3.500 0.034 0.003 

4.000 0.028 0.003 


M/ 4.500 0.034 0.000 

5.000 0.031 0.000 

5.500 0.031 0.003 


III 6.000 0.031 0.003 

6.500 0.034 0.003 

7.000 0.028 0.003
i, 7.500 0.031 0.003 ' 
lIB 
8.000 0.031 0.003 

8.500 0.031 0.000


j 9.000 0.028 0.006 

9.500 0.034 0.006 


10.000 0.025 0.006 

I 11.000 0.028 0.012 


12.000 0.025 0.015
~ 
13.000 0.028 0.015 


J 14.000 0.022 0.025 
J 15.000 0.031 0.028 

16.000 0:028 0.035 

17.000 0.025 0.044


.J 18.000 0.022 0.047 

19.000 0.025 0.057 

20.000 0.022 ' 0.066 

21.000 0.025 0.073
j 22.000 0.022 0.082 

23.000 0.025 0.089 

24.000 0.025 0.095 

25.000 0.028 0.101
j 
26.000 0.022 0.108 

27.000 0.025 0.114


J 28.000 0.025 0.120 

29.000 0.022 0.127 

30.000 0.028 0.133 


J 
 31. 000 0.028 0.136 

32.000 0.022 0.143 

33.000 0.022 0.149 

34.000 0.022 0.152


J 35.000 0.022 0.159 

36.000 0.022 0.165 


J 2 

J 




J 
DRAWDOWN DRAWDOWN~~.

.... TIME OW-1 OW-2 
(MINUTES) (FEET) .. (FEET) 

.t., ; 

J'~ 37.000 0.022 0.168 
38.000 0.025 0.178 
39.000 0.025 0.184 

J 
 40.000 0.028 0.190 

41. 000 0.025 0.197 
42.000 0.018 0.197 

J 
 43.000 0.028 0.206 

44.000 0.025 0.216 
45.000 0.031 0.222 
46.000 0.028 0.222

J 47.000 0.028 0.228 
48.000 0.028 0.235 
49.000 0.031 0.241 

J 
 50.000 0.031 0.248 

51. 000 0.031 0.254 
52.000 0.034 0.260 

J 
 53.000 0.031 0.267 

54.000 0.037 0.273 
55.000 0.034 0.279 
56.000 0.041 0.283

J 57.000 0.037 0.292 
58.000 0.044 0.298 
59.000 0.044 0.305 
60.000 0.047 0.311­Jih 

'-.::-~ 61. 000 0.044 0.321 

;:~ 

62.000 0.041 0.327 

63.000 0.047 0.333

J 64.000 0.047 0.340 
65.000 0.041 0.346 
66.000 0;047 0.352

J 67.000 0.050 0.359 
68.000 0.044 0.365 
69.000 0.047 0.372 

J 
 70.000 0.053 0.378 

71.000 0.053 0.384 
72.000 0.053 0.387 
73.000 0.056 0.394

J 74.000 0.053 0.400 
75.000 0.053 0.406 

J 

76.000 0.059 0.413 


- 77 .000 0.056 0.419 

78.000 0.062 0.426 
79.000 0.062 0.432 

J 
 80.000 0.056 0.438 

81.000 0.062 0.445 
82.000 0;059 0.451 
83.000 0.059 0.457

J 84.000 0.062 0.464 
85.000 0.068 0.473 

.~. , 

J~' 3 

J 



J 

A, 

J' 

J 

J 
J 
J 
J 
J 
Jp, 

-" 
.~:;, 

J 
J 
J 
J 
J 

J 

J 

J> 

J 


TIME 
(MINUTES) 
86.000 
87.000 
88.000 
89.000 
90.000 
91.000 
92.000 
93.000 
94.000 
95.000 
96 .000 
97.000 
98.000 
99,000 

100.000 
101.000 
102.000 
103.000 
104.000 
105.000 
106.000 
107.000 
108.000 
109.000 
iio.ooO 
111.000 
112.000 
113.000 
114.000 
115.000 
116.000 
117.000 
118.000 
119.000 
120.000 
121.000 
122.000 
123.000 
124.000 
125.000 
126.000 
127.000 

·l28.000 
129.000 
130.000 
131.000 
132.000 
133.000 

. 134.000 

DRAWDOWN 
OW c 1 

(FEET) 
0.062 
0.068 
0.074 
0.068 
0.065 
0.071 
0.071 
0.074 
0.074 
0.071 
0.081 
0.077 
0.077 
0.077 
0.081 
0.081 
0.077 
0.084 
0.084 
0.087 
0.081 
0.081 
0.087 
0.084 
0.090 
0.093 
0.087 
0.090 
0.090 
0.090 
0.090 
0.090 
0.090 
0.090 
0.093 
0.100 
0.096 
0·.093 
0.096 
0.093 
0.100 
0.103 
0.100 
0.106 
0.106 
0.100 
0.103 
0.109 
0.100 

DRAWDOWN 
01'1-2 

(FEET) 
0.480 
0.489 
0.499 
0.505 
0.515 
0.524 
0.530 
0.540 
0.550 
0.559 
0.569 
0.578 
0.588 

0,594 

0.597 
0.607 

0.6i3 

0.623 
0.629 
0.635 . 
0.642 
0.648 
0.654 
0.661 
0.670 
0.677 
0.683 
0.686 
0.693 
0.699 
0.705 
0.712 
0.718 
0.721 
0.728 
0.734 
0.737 
0.743 
0.747 
0.753 
0.756 
0.763 
0.769 
0.775 
0.778 
0.782 
0.7.88 
0.794 
0.798 

4 



J 


I 

...J 

, 
~) 

I . 
ia/ 

L 

L 


TIME 
(MINUTES) 
135.000 
136.000 
137.000 
138.000 
139.000 
140.000 
141.000 
142.000 
143.000 
144.000 
145.000 
146.000 
147.000 

DRAWDOWN 

OW-1 


(FEET) 
0.106 
0.106 
0.106 
0.109 
0;112 
0.106 
0.112 
0.115 
0.112 
0.115 
0.112 
0.115 
0;122 

DRAWDOWN 

OW-2 


(FEET) 
0.801 
0.807 
0.813 
0.817 
0.823 
0;826 
0.832 
0.839 
0.842 
0.848 
0.852 
0.858 
0.861 

5 



RESPONSE OF GMW~14 
DURING PUMP TEST OF GMW-16 

EGGKTA - APRIL 8, 1992 

-0.05 

~ 

t ­
W 
W -0.00 
LL 
'-/ 

z 
5: 0.05 o 
o 
5: « 
cr::: 0.10 
o 

Q = 0.'-1 ~f>""'" 

r ~ 6.7 feet c...".\c.-~o..'\-q,c:\' u..s.!.f'\.~ \~ _ \c.., c.-"'~""~""'';'..... 

&'n. = o.~ fee~ --t'Q,c:.\.vt,:: ~'""'" , ul:o.. \""""" 

0.1 5 -hr-,-:---r--rrTTTT~-'-T'"ITTTlrrr--'-'-'--rTirnr---.---.-rrrrrnr-.--rnrTTTT] 
. 1 . 10 .0.01 o~ 1 100 1000 
TIME (MINUTES) 

http:t'Q,c:.\.vt


L 
L 

TECHNICAL SERVICES 
GEOTECHNICAL DEPARTMENT 

1:/,.)~.:.­

; 

I 


IIIi 

J 

J 

J 

J 


(*;~..:)
J'LY 

J 
J 
J 
J 
J 
J 
J{(:) 

~::.;.J. 

J 

Project Name E&&:kTA 
Project No.. ClI-';lq-'\ . 
Contractor 

Pumping Test of Well No. -bmW 1(" 

Page. r Of ~ 
Date ,+/~/H 

I Field Obs.erver . P. tJieb<'la4 II 
Discharge Measurement Method Buc:ke+ Q"I t;./vPIVH~tb. c Q= SEE j?U1Aj\I{~ gpm _.. 

Well Test Date 

(',eo, )! I 6 
Wen No. bMw,'(" 

Elevation r= Reference Point 1,0·' . 
Drawdown Measurement Method· \,\) y+ir L!ue! r.hdit·g~r ? J.;; .j.; (. : ?f~' 

. ~ - .. -

Minutes Pump Depth ({~rl) 
Date Time On Off To Water Drawdown Remarks 

i'3iq,/41. ,Z:,YuP.,., () .7.'H 0 
( 

11..'. q1D,,,,, \ '1.(,(1 .. L~1 
• '1. IO.7'{, Z· ~)11.',<41. . " .--_._- . 

1'1:. '1 J ~ )I. i 0 
" -

). ~ 0)' 

\ II'!.'. '1'1 .1..( \'L5S' LPO _._--

\ 11','-/"- I) 13'''10 . 5.s-' O.bOu. p,... 
11:4(" C /'t.ffl ~. '23 

..... 

It;'ll .'. 
" 

14.7{g ~··G·U 
I~ :'+'t ~ 15 .50 7.C,j 

11.:t{ '\ ~ . '1m, 10 tt.z{ 
11.:S'CI 10 }f.,,70 %.~.,.. 

It',S' I 1\ 11. ~t; 'l.3'5' o.5'()", PV>" 

. 11.:·'5"1. \'L H'tO q.~( . .,J 
.. ., . 

/l.:-S'l I, 1~·t.jO '.' 
10.5"-

)1.', S '-f f'f 1'6·'10 H. aS-
It', S-~ (~ 11 ;'~& 1\.e; I 
11:.5fp 10 .)q.77- lI.'bl 
11'.51 11 '1..0.20 IL·3{' ... -

fL'- 5'6 .I~ . Z- o.p 'I. Il.· 71 
It :,,, \ q '?,(). ~ 0 IS. 0.:) 0·1.(1] fPM 
·1 : 0 1P... 1.\ "(1..11- I~. 'f> 1 

~ 

\ '·01- 1.. 'L. t.~.b1. 15·71 
to, 1.) . t.l.\. 51- I!'?" 1 
\',04 '2.'{ '2. S". 4'-1 n,5~ O· ~n ~p", 
\: 01,0 '2.tP -z.7. 7.'.( I q. 3 ~ 

oJ 

'. 

~ 1',0\ .. 1.1 7..7·50 .... i l\. t.{ ..-_. 

1\ /q,/q1. \ :()'b 0.)\1. 7..-$ '2.7.(0'( ) q.'1'1 I 
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TECHNICAL SERVICES 

. GEOTECHNICAL. DEPARTMENT .. 
A 

...":: j 

Project Name E &- (;r kTA Of .3Page '1­
Date. 4/'6/tf 7... ProJect No. CiI""'31 q -1\ 

Contractor . I Field ObserveL 

Discharge Measurement Method Bu c. k Pi­ ~"J. t;~p \I,)/!~' l. 

Well Test Data 

Well No. M Ii- - If.,r . I 
Elevation 10 30 '?'I r = -,--..e.ft_~~ Reference Point -,-_Tc..:.'.;o.0--"(.:"':''---'---'-'-''---r_-'-­

\ L ( I j'l c:r-'
Drawdowri Measurement Method lA) ~+ir(Ve . Ihdj,,,l-9r SH 't;<" . :7~ 0 S 

Minutes Purnp 

Date Time On Off 

r .. ;0 .... 
I ,1 

J /:/1{ . 
I:t~ 

J I~Lq -; ~ 
r:l.O. . ~O 

J I: 1(;. Cf(, 
/;11 41 

. To Water Drawdown 

-

..... "2..'1.00 -z.. \. I .,.­

-
. 't\. ~ S'.. 

-
"22·73 

.. n'1... S'L:'\·'60 'Z..'S·9 S' 

Remarks 

~. 

~~:.:?) n l! I)~ ~ '2.:2.1. "2.L{. n 
.~. r-,+-4-~/:~~~~4-'~~~~--~-'~'~~.~4~~'­....~~~-~~~3~-+~--O-.3~)~.-~-,~~~.---i 

• 4/%'n. I :?l 57 ,'1...1<] '1..~. ~O ,J 
. 

O'1?A.?R Burns &; M"DonnClIl Form TS·CT·J·J 

Pumping Test of Well No. (,./YlW ~ I/o 



TECHNICAL SERVICES 
GEOT~CHNICAL OEPARTMENT 

Pumping Test of Well No .. 
. . 
G,MW .. 110 

I \ I.) 


J 

J 

J 

J 

::r 

J 
J 
J 
J 
J' 

J 

l) 

J 


Project Name E&rrkTA 
Project No. '11""W\ .'\ 
Contractor 

Page '? Of 3 
.. . .. .. _. ... PatL It I~/tf1. 

I Field Observer P . .A.liebNao /I 
Discharge Measurement Method BiJ~b+ a .. 1 ,,-hlp IVH~d, a = ·SCE !1.(f>1.1\f\I<~ gpm-.. 

Well Test Data 

&3b-31( !:f ... 
Well No, b;J1Ii.t-{ (0 

Elevation r= Refeience Point 1.0·(.. 

Drawdown Measurement Method 11.1 ~:I:{r L!IIe/· ThdiLgbr ":>/.;; .j..; <. : . 7 ·"OS ( 

Minut.es Pump Depth (.(04) 
Date Time On Off To Water Drawdown . Remarks 

I'1/'1'/4't ): 3'1 ~..... 5q 3),D'7! 2. 5."2..'3 

/ I: 'to I (Po '3>3. '2. 5 25·40 
/ 1:'11. 01 '33.51­ "LS.', 

--- ­ .. . "''14. 04. ~-;.1 CO '2-S'C(' - ---. ­

) : 't 5' &~ ~'3. '/.'6 'lb. 03 D.3D AD*, 

\ l:q1 (n - - .,J 

I: '1~ h't - - ~.. 

1:'14 6'i '74.>0 Lb. '1<) ....~~ 
I: S'V 7b '4.1./'{ 'Z~.S~ D·30 q (1.(\1 

/ \~S"3 '7 ?, ~I.LTl. '2 (0, ~7 
,J 

- - .. 

/ /:s-r 1( ",<.{.71.. 'l (p. "67 {j. U;: Ii'.,..,. 
.\,51. ~<'{;7t. ?G.9. 7 ...J .. 

71 
'2WOP ..... C£D ~l{ .70 .7. b. ~,. 0.20 dj"l 
Z', 'Z.(P t" ·Z.q.11o '2.\·,1 

..J 

'2:. 'Z.'6 'Z....<t -­ -
2;.'1..1 1.,..~ ~.. - /' 

" 7.~ 3 I ~( 't '6,'1'6 1::.1·)) I DUMOeJ. 'br-7'\ 
If (rJq1. 5:, '1M '11 '\ ~.qt. \.0, 

I Y"­
I 

.. 

.-. 
. . 

. .. . .. -'. 



TECHNICAl. seRVICES 

GEOTECHNICAL DEPARTMENT 


Pumping Test of Well No. f, MW -l(o 

~ 
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III 

J 

J 

J 
i
r,o~ilJ::i' 

J 
J 
J 
J 
J 
J 
J2) 

J 

Project~N~me E &.rr kTA 
Project No, t11-:-3\t\ -1\ 
Contractor . 

Page , Of I 
Date .It! tpIn 

I Field Observer p- Al;e b.tf<l411 
Q = SEe: f,(/'14111{$ gpmDischarge Measurement _.. Method Bu(. kpo\. Qf1J <;.Jvp iVH~ll, 

Well Test Data 

(0 ~5·71..Elevation 
I , WeIlNo;~ 

r= ~.7& Reference point ,.o·c., 
Drawdown Measurement Meth'od 1&1 ~±;l: Lcvel Tnditgbr . ? J-;, .).j (. :... S". COL 

Minutes PUmP 
~ . Depth (.f.ttD 

Date .Time. On Off To Water Drawd.own Remarks 

1'/,I'/, '41. .!.f'1;: 21//..., - 5'.n D . . "-..~ 

i 41fl( qt 12',1./0 D 5'. "61. . 0 
I I'. "1% (O~ $"·7'6 -0.(')1.\---. 

"l:2~ lb~ ~~ ):.7 q - I) .03 ""MP' oU· 
4/,~/ql b:'l~ - 'L'!," f . 7'6 ",,0 •.0 '1 - -.. 

. -.. -

-~ ~ -- ._.- . . 

.. ---- -

". 

. 

- "0 _ ._ 

-- --. 

'. ~ 

-. . - .. . 

~ . 

~ ~ 

Form TS·CT·j.j072478 
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TECHNICAL SERVICES 
GEOTECHNICAL. OePARTMENT 

Project Name E&(;rk:rA. 

Pioject No. '11"'3111 -l\ 

Contractor 


Discharge Measurement Method 

-~.­

Elevation &3(0·7..S r= 

Drawdown Measurement Method 

Minutes Pump 

Date Time On Off 

11.'·1<1.......'1W41. -

r,~tjo7 
 0 "_ ... 

\ L'S <{ 14 
\ r.n•. .>'2.... " 
 I: 1(0 ~b 

.. \:g~ 1&'(, 

~ . -Z'. 'Z.(p 110(0 

If/~ ql '2 ?(.,.'&:t(, -


.. 

.....,,.,".,0 

.. 

Pumping Test of Well No. &.MW ~ 1(" 

Page . \ Of 1 
Date 'ti'6/Q7, 

rField ObsetveJ .. p- Nie \''''ao /I 
Q= sci f.,tf'l4"K~ gpmB" r. k~ a.. .1 t;J."" IV~~' L 

Well Test Data 

Well No. 0lv- "L 

b. 3{z r Reference Point . .. T. 0·(. . 

11) ~:l: it: L:lld:thdits~r sf.;; i; <. : 5'. ~ I 
- .-.-.-­

Depth (L.t) . 

.. To Water Drawdown Remarks 

5· q, 
 () ... 

0t;.t\\ 
5' •q() ~ 0.6/ 

5· ~'6 - D.Os 
'-0,63 ..... 5' ,~'6 

5",<&7 .-O·oy 
-boOt~·qO e(; VkP oft 

o·q( D .... " 

-_ ... .- ­

. ..- ". 

.... 

.. 

... 

-


... 

. . 

Burns & MC'Donncrll Form TS·GT-t·j 
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J Pumping Test of Well No. &.MW- 11o 
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J 
J 
J 
J 
J 
J 
J 
f% 
J~ 


J 

J 
J 
J 
.J 
! 

J) 

j 

" .I'ro ject Na me E&rrf,.crA Page \ Of I 
, Project No. Cjl-'WL-~ .. ~ . Date 't/~/tJ? 
Contiactor I Field Observer, P. NiebNaC! /1 
Discharge ,Measurement Method B,}(,kP"l­ tll1J Shp\Vqttl, Q = SEE f.. (1,14/11{$ gpm 

., 

WelLTestData 

, Olv­ ~ 
f Well No. _'"_­

02&·51 
( 

,JS'.'b', Elevation r= Reference Point \.0·(.. 
Drawdown Measurement Method IAld:h:" L(I/~L Ihditg~r " , , '?/.;; :! ;<. : '.0"6, 

Minutes Pump Depth (f-t-t~), 
Date Time On Off To Water Drawdown Remarks 

l'i/rnAl l'l.',typ"., . - r;,.fY6 0 
j' 11~'10 0 /p.O'6 0 

l~ '·S 3 13 &.0$ -O,o~ 

1: 13 ~3 &'()Lf ' , 
-O,o,{ 

1', y fj 6'1 (p.o<), - 0 -<>"3 
'l.',t~ lb'l b,01 - () ,0 I PIIW.., off - , 

4/Q,lQ1 {p:1.'4 - "t" '" b·i'l... +",0«"\ ..' 

~" 

. . -. 

- .... . - ~ .. - ­

. ...... 

, 
, . 

n7,)4'1R' Form TS,CT·I,1 

...I 



L 

L 

U 

PUMP TEST ON W.E,LL GMW-16 
EGGKTA SITE - ST. LOUIS, MISSOURI 

APRIL 8, 1992 

L 
TEST 5 

L 
L 

DRAWDOWN DRAWDOWN 
TIME GMW-14 GMW-8 

(MINUTES) (FEET), , (FEET) 
0',0000 0.0000 0.0000 

0.0083 -0.0310 0.0000 


I 0.0166 -0.0340 0.0000 

L 0.0250 -0.0310 0.0000 


0.0333 -0.0340 0.0000 

0.0416 -0.0270 0.0000


L 0.0500 -0.0310 0.0000 

0.0583 -0.0310 0.0000 

0.0666 -0.0310 0;0000 

0.0750 -0.0310 0.0030 


L 0.0833 -0.0270 0.0030 

0.1000 0.0000 0.0000 

0.1166 -0.0060 0.0000 

0.1333 cO.0060 0.0030 

0.1500 -0.0030 0.0030


[~~) 0.1666 -0.0060 0.0030 

0.1833 -0.0030 0.0000


..,' 0.2000 -0.0030 0.0000 

0.2166 -0.0030 0.0000 

0.2333 -0.0060 0.0030 
... 0.2500 -0.0060 0.0030 

0;2666 -0.0030 0.0030 

0.2833 -0.0030 0.0060 


I 0.3000 -0.0030 0.0030.... 

L 
0.3166 -0.0030 0.0030 
0.3333 "0.0060 0.0000 
0.4166 0.0000 0.0030 
0.5000 0.0000 0.0030 
0.5833 -0.0030 0.0000 
0.6666 0.0000 -0.0030 

L 0.7500 0.0070 ,"0.0030 
0.8333 0.0030 0.0000 
0.9166 0.0000 0.0000 
1.0000 0.0030 0.0000

lou 1.0833 0.0000 0.0030 
1.1666 0.0670 0.0000 
1.2500 0.0030 0.0000 ... 1;3333 0.0070 0.0000 
1.4166 0.0000 0.0000 

""(:""). 1 

~ 



L 

L 

L:.l 

DRAWDOWN DRAWDOWN 

TIME GMW-14 GMW-8 


{MINUTES} (FEET) (FEET) 

1. 5000 0.0000 -0.0030 

L 	 1. 5833 0.0000 -0.0030 
1.6666 -0.0030 0.0000 

1. 7500 -0.0030 -0.0060 
1. 8333 0.0000 -0,0030


L 1,9166 0.0060 -0.0060 

2.0000 -0.0030 -0.0060 

2.5000 0.0000 ~0.0030 


I 3.0000 0.0030 -0.0030. 

100 3.5000 0.0100 0.6000 


L 

4.0000 0.0030 -0.0030 

4.5000 0.0130 "0.0060 

5.0000 0.0030 -0;0100 


.. 

5.5000 0.0070 -0.0100 

6.0000 0.0100 -0.0030 

6.5000 0.0030 0.0000 

7.0000 0.0000 -0.0100 

7.5000 0.0030 -0.0060 

8.0000 0.0030 -0.0060
.. 	 8.5000 0.0030 ~0.0100 

9.0000 0.0030 -0.0030 

9.5000 0.0130 -0.0060 


..,I 10.0000 0.0070 -0.0060 

11.0000 0,0030 -0.0060


f~~~~~) 12.0000 0:0030 . -0.0130 

"'. ­

13.0000 0.0030 -0.0100 
... 14.0000 0.0100 -0.0060 

15.0000 0.0070 '0.0060 

16.0000 0.6030 -0.0060
.. 	 17.0000 0.0030 -0.0100 

18.0000 0.0100 -0.0030 

19.0000 0.0130 -0.0030 

20.0000 0.0130 -0.0060
... 

... 
21. 0000 0.0030 -0.0100 

22;0000 0.0130 -0.0060 

23,0000 0.0160 '0.0060 

24.0000 0.0160 -0.0060 

25.0000 0.0130 -0.0030 

26.0000 0.0160 -0.0100
.. 	 27.0000 0.0190 -0.0030 

28.0000 0.0100 '0.0030. 

29.0000 0.0130 -0.0060 

30.0000 0.0130 -0.0100 

31. 0000 0.0130 -0.0100 

32.0000 0.0190 '0,0100 

33.0000 0.0100 -0.0130 
.... 34.0000 0.0160 -0.0160 

35.0000 0;0220 ~0.0130 


36.0000 0.0220 -0.0060
.. (:":) 
. -....:,. ../ 2 

... 



J 

.J 

Jl 

J 

J 

.J 

J 

J 

.I 

J...... 
,C;_)~\

J' 

J 

J 

J 

J 

J 

J 


to 

J 


TIME 
{mNUIES~ 
37.0000 

38.000Q 

39.0000 

40.0000 

41. 0000 

42.0000 

43.0000 

44.0000 

45.0000 

46.0000 

47.0000 . 

48.0000 

49.0000 

50.0000 

51.0000 

52.0000 

53.0000 

54.0000 

55.0000 

56.0000 

57.0000 

58.0000 

59.0000 

60.0000 


·61. 0000 

62.0000 

63.0000 

64.0000 

65.0000 

66.0000 

67;0000 

68.0000 

69.0000 

70.0000 

71.0000 

72.0000 

73.0000 

74.0000 

75.0000 

76.0000 

77.0000 

78.0000 

79.0000 

80.0000 

81. 0000 

82.0000 

83.0000 

84.0000 

85.0000 


DRAWDOWN DRAWDOWN 

GMW-14 GMW-8 

{FEET} (FEET) 

0.0190 

0.0190 

0.0260 

0.0260 

0.0220 

0.0290 

0.0290 

0.0320 

0.0350 

0.0290 

0.0260 

0.0320 

0.0290 

0,0320 

0.0320 

0.0380 

0.0350 

0.0380 

0.0450 

0.0450 

0.0380 

0.0450 

0.0480 

0.0510 

0.0510 

0.0510 

0.0510 

0.0570 

0.0540 

0.0600 

0.0640 

0.0640 

0.0700 

0;0640 

0.0640 

0.0730 

0.0760 

0.0730 

0.0700 

0.0790 

0.0830 

0.0830 

0.0830 

0.0890 

0.0860 

0.0890 

0.0950 

0.0990 

0.0950 


-0.0160 

-0.0130 

-0.0130 

'0.0130 

-0.0130 

-0.0100 

-0.0100 

"0.0100 

-0.0100 

-0.0190 

-0.0190 


. -0.0100 

-0.0130 

-0.0130 

-0.0160 

-0.0160 

-0.0130 

-0.0160 

-0.0160 

-0.0130 

-0.0190 

-0.0160 

-0.0160 

-0.0130 

-0.0160 


.-0.0160 

-0.0160 

-0.0160 

-0.0220 

-0.0130 

-0.0160 

-0.0160 

-0.0130 

-0.0160 

-0.0290 

-0.0290 

~0.0290 


'0.0380 

-0.0290 

-0.0190 

-0.0160 

-0.0160 

-0.0190 

-0.0190 

-0.0190 

-0.0160 

-0.0160 

-0.0160 

-0.0190 


3 
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~. 
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J 
J 
J 
J 
J 
J 
.[':) 
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TIME 
(MINUTES) 
86.0000 
87.0000 
88.0000 
89.0000 
90.0000 
91. 0000 
92.0000 

DRA,1DOWN 
GMW·14 
(FEET) 
0.0920 
0.0950 
0.0950 
0.0950 
0.1050 
0.i050 
0.1020 

DRAWDOWN 
GMW·8 

H(FEET) 
·0.0190 
'0.0220 
·0.0220 
·0.0220 
·0.0160 
·0.0190 
·0.0250 

4 
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TECHNICAL SERVICES 
GEOTECHNI CAL DEPARTMENT 

, Pumping Test of Well No.6'MW--f1 

Project Name E(r 6- k'T PI Page / Of 3 
Project No. "91.. ~ I " -I{ Date -¥,/p,l/9L 

, Contractor I Field Observer. y. /Ji ebrrqi/ II ' ' 

Well Test Data ' 

Well No.cs..MJt!-11 
Elevation k ft. 2 9 I r = Reference Point --,,_T_,()_,(.~.~_--:-~_ 

, Drawdown Measurement Method \\14\tr Lh/fl InJ, c~l.« ~/..l!t , ,)l.\.'-\3~.~~_'_ 

MiJiute. Pump 

,c. Date Time On Off To Water Drawdown Remark. 

J) 

/ M:/1.. J /S-.t.t., 
/t): 17 I", Z9 . 1.9.6 
/0 :/t6 

... /t):19 17.37 
\ >. G(:: 0.6 'i.Pm " 

/(): ZI !"f.z..1 ,,3.11· 
(/' 

7 
, 1~,'Z3 Itf'. 7/ 

/ 11.1'1 ' 
f /():.25" /0 /9.15 ..11.76 

/o,'Z6 'II 19.$2­
/0:21 Iz.­

\ /tJ:U . n ~.19 
\ 5:29 

\ 
/~.·3/ It .. ~.o (/' 

/Il,' 'Sz. If 20.01 

v 
. /IJ,·.J"'{' 2/ 

, 

h.() l' 
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L 
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TECHNICAl. SERVICES 

GEOTECHNICAL DEPARTMENT 


Pumping Test of Well No. GMW-I-:r 

. Project Name Et:;~ ;(rl"l Page 2- Of .3 
Project No, Q/-.l'/tj-- "/' . Date ";I//.'f/?z.... 
Contractor ... . I Field Observet"=""P. Ali f!O.j, ~ ""If.//. 
Discharge Measurement Method 13vck~ .j.. an"! S,.{,n ~ D..+ c.t. " =...s;."?I1"",... r/(S' gpmQ 

_..­
r 

Well Test Data 

Well No.2MW':"'/1' 


Elevation k~t. 29'/ r Reference Point --.e..:.·.;.£T..!.-.:::.C?..!...
= • .::::CC.!..-'-=-"-___ 

Drawdown Measurement Method VAter Ley'! .:r;,~c"'1'''''''_____---'~__ 

A~."i.. 

Rel)1arks 

1,.// 
/O,'YJ 2K £,,/'1 

~o.S'9 .. ?If; 
Qo;:: o.b3 tiP", 

... /0,')'0 3) b,Zf 
:20.71 

//:00 ¥> t..51 
//"05 '>0 

t..t.ff 
Ii: ZiP t 5".... . /..,5"1 
/I,'zf" 70 
/1:30 1> 

II :"/0 f 5" 
II: '1~ 90 :<I·p/ 
II: 5"0 . ff.r 
II,'$".) 100 :<1.10 

. /.;?·00l! ~> . /, .1! 
t..72 . 

/~.·20 112> 21·Lb 
/;?·.3o 13> 1...72. 

t.77 
llj.;S 

/.zSIRo· 21.7..1 
9.61 

v 

Minute. Pump .. Deptb 

Off To Water Drawdown... Date 
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TE,CHNICAL SERViCeS' 
GEOTECHNICAL. DEPARTMENT 

Pumping Test of Well No. C3,tllw-17 

Proje,ct Nanie EC;C;rrA . " .. ­ Page 3 Of.3 ' 

Project No, 9/....,:?/9- ¥ Date ~'&:f¥'/ 9 z. 

Contractor . I Field Observer 7'. JJ;e),A~~~ 1/ 

Discharge Measurement Method $0(;,)('-;- ~n/ Si-bPl.ht,+c/" 
 Q ~<!"-/K'.. ",,,, ...k~ gpm 

Well Test Data 

WeIlNo,~""11 
Elevation 6 '71'4'. zt r = '" Reference Point -r/),C., ' 

Drawdown Measurement Method Jtht~r L~"'L "fndu.... lol'" 

, '" Minutes Pump Depth 

To Water Drawdown ,Date Time' On Off 

$:?~~/:1'';;> :</0 /1.92~~2­
:?:tJo J$.tJO /1.$7 ,:n5"/

\ 2..~S";?:;tJ ' /&',z13:<.70 
,3;.92­ /7,yj':Z3~9:00 " 
'go." 7 '~:~() £.ZfC3/5" 

g:yr '50.),r /£,7Z3J50/ 
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PUMP TEST ON WELL GMW-17 

EGGKTA SITE - ST. LOUIS, MISSOURI 


APRIL 14, 1992 


TEST 6 

DRAWDOWN DRAWDOWN 
TIME GMW-5 GMW-18 

(MINUTES) (FEET) . (FEET) .' 

0.000 

0.008 

0.017 

0.025 

0.033 

0.042 

0.050 

0.058 

0.067 

0.075 

0.083 

0.100 

0.117 

0.133 

0.150 

0.167 

0.183 

0.200 

0.217 

0.233 

0.250 

0.267 

0.283 

0.300 

0.317 

0.333 

0.417 

0.500 

0.583 

0.667 

0;750 

0.833 

0.917 

1.000 

1.083 

1.167 

1.250 

1.333 

1.417 


0.025 

0.000 


00.003 

-0.003 

-0.003 

-0.006 

-0.006 

-0.003 

-0.003 

-0.006 

-0.006 

0.025 

0.022 

0.025 

0.022 

0.025 

0.022 

0.025 

0.022 

0.025 

0.022 

0.022 

0.022 

0.022 

0.019 

0.022 

0.025 

0.028 

0.028 

0.025 

0.025 

0.028 

0.028 

0.025 

0.022 

0.025 

0.025 

0.025 

0.025 


0.000 

-0.003 

"0.003 

0.000 


-0.003 

0.000 


-0.003 

0.000 


-0.003 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


.0.000 

0.000 

0.000 


"0.003 

-0.003 

-0.003 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 


-0.003 

0.000 

0.000 

0.000 

0.000 

0.000 


-0.003 
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DRAWDOWN 
TIME GMW-5 

(MINUTES} (FEET) 
1.500 

1. 583 
1. 667 
1. 750 
1.833 

1.917 

2.000 

2.500 

3.000 

3.500 

4.000 

4.500 

5.000 

5.500 

6.000 

6.500 

7.000 

7.500 

8.000 

8.500 

9.000 

9.500 


10.000 

11.000 

12.000 

13 .000 
14.000 

15.000 

16.000 

17.000 

18.000 

19.000 

20.000 

21. 000 
22.000 

23.000 

24.060 

25.000 

26.000 

27.000 

28.000 

29.000 

30.000 

31. 000 
32.000 

33.060 

34.000 

35.000 

36.000 


0;025 

0.022 

0.025 

0.025 

0.028 


,0.025 

0.025 

0.022 

0.019 

0;019 

0;019 

0.022 

0.025 

0.025 

0.025 

0.028 

0.025 

0.025 

0.022 

0.022 

0.022 

0.022 

0;019 

0.019 

0.019 

0.019 

0.022 

0.019 

0.025 

0.025 

0.022 

0.016 

0.016 

0.022 

0.019 

0.022 

0.019 

0.019 

0.025 

0.019 

0.022 

0.016 

0.016. 

0.019 

0.022 

0.013 

0.019 

0.013 

0.022 


. 


DRAWDOWN 

GMW-18 

(FEET) 

0.000 


-0.003 

0.006 


-0.003 

0.000 

0;000 

0.000 


-0.003 

-0.006 

-0.003 

'0.006 

-0.003 

-0.003 

-0.003 

-0.003 

-0.003 

-0.003 

cO.003 

-0.003 

0.000 


-0.003 

0.000 


-0.003 

-0.003 

-0.003 

-0.003 

0.000 


-0.003 

-0.\)03 

-0.006 

-0.003 

-0.006 

-0.003 

-0.003 

-0.006 

-0.063 

-0.003 

-0.003 

-0.006 

-0.003 

-0.003 

-0.003 

-0.003 

-0.003 

0.009 


-0.003 

_-0.003· 


-0.006 

-0.003 


2 



L 

L 

L) 

DRAWDOWN DRAWDOWN 
TIME GMW-5 GMW'18 

(MINUTES) (FEET)·· (FEET) 
37.000 0.019 "0.003 

38.000 0.022 -0.006 
.., 39.000 0.016 -0.003 
40.000 0.022 -0.003 

41;000 0.016 -0.OQ6 

42.000 0.019 "0.003
.j 43;000 0.016 '0.003 
44.000 0.019 -0.006 


J 
 45.000 0.016 -0.003 

46.000 0.013 -0.003 


J 

47.000 0,016 -0.006 

48;000 0.019 -0.006 

49.006 0.016 -0.006 

50.000 0.016 "0.003 

51;000 0.022 -0.006 


J 
 52.000 0.019 -0.003 

53.000 0.016 -0.009 

54.000 0,019 -0.006 


J 
 55.000 o.wi -0.006 

56.000 0.016 -0.006 

57.000 0.019 -0.009 

58.000 0.016 -0.009


J 59.000 0.013 -0.012 

60.000 0.010 -0.009


F.7~ . 
 61.000 0.016 -0.009 

62.000 0.019 -0.009
J' 63.000 0.013 -0.009 

64.009 0.016 '0.006 


J 
 65.000 0.016 -0.009 

66.060 0.019 -0.012 

67.000 0.016 -0.012 

68.000 0.019 -0.012


J 69.000 0.013 -0.012 

70.600 0.016 -0.012 

71. 000 0.019 -0.012 


J 
 72.000 0.022 '0.012 

73.000 0.Oi6 -0.012 

74.000 0.010 -0.012 


J 
 75.000 0.013 -0.012 

76.000 0.007 '0.016 

77 .000 0.010 -0.016 
78.000 0.007 '0.016


J 79.000 0.016 -0.016 

80.000 0.013 -0.012 

81. 000 0.004 -0.016· 


J 
 82.000 0.000 '0.016 

83.000 0;007 ;0.012 

84.000 0.007 -0.016 

85.000 0.004 -0.012
.t) 

J 
3 



~ 

~ 

~) 
DRAWDOWN DRAWDOWN 


TIME GMW-5 GMW-18 

(MINUTES} (FEET} (FEET} . 

86.000 0.013 -0.012 


I 87.000 0.016 -0.012 

~ 88.000 0.013 -0.016 


89.000 0.016 . -0.016 

90.000 0.010 -0.016 
.. 
 91.000 0.007 -0.016 

92.000 0.004 -0.016 

93.000 0.004 -0.019 


J 
 94.000 0.007 -0.019 

95.000 0.007 -0.019 

96.000 0.0l3 -0.016 


J 
 97.000 0.013 -0.019 

98.000 0.004 -0.016 

99.000 0.013 -0.016 


100.000 0.010 -0.016


J 101. 000 0.0l3 -0.019 

102.000 0.016 -0.019 

103.000 0.013 "0.022 


J 
 104.000 0.013 -0,016 

105.000 0.0l3 -0.016 

106.000 0.013 -0.016 


J 
 107.000 0.013 "0.012 

108.00p 0.013 -0.019 

109.000 0.004 -0.016 


~ 110.000 0.004 -0.022
.j~' 111.000 0.013 -0.019 

112.000 0.004 -0.022 


J 

113.000 0.010 '0.022 

.114.000 0.000 -0,025 

115.000 0;010 -0.022 

116.000 0.013 -0.022 


J 
 117.000 0.010 -0.025 

118.000 0.016 .-0.022 

119.000 0.013 -0.019 

120.000 0.016 -0.022


J 
 121.000 0.016 -0.022 

122.000 0.010 ·0.025 

123.000 0.010 ·0.028 


J 
 124.000 -0.003 -0.028 

125.000 0.010 ~0.022 

126.000 0.004 -0.028 . 

127.000 0.000 -0.028


J 12.8.000 0.007 -0.028 

129.000 0.000 -0.028 


J 

130.000 0.007 -0.032 

l31.000 0.004 -0.032 

132.000 0.007 .-0.028 

133.060 0.004 -0.032 

134.000 0.007 -0.032 
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DEAWDOWN DEAWDOWN 
TIME GMW-5 GMW'18 

(MINUTES} (FEET} (FEET} 
135.000 
136.000 
137.000 
138.000 
.139.000 
140.000 
141.000 
142.000 
143;000 
144.000 
145.000 
146.000 
147.000 
148.000 
149·.000 
150.000 
151.000 
152.000 
153.000 
154.000 
155.000 
156.000 
157.000 
158.000 
159.000 
160.000 
161.000 
162.000 
163.000 
164.000 
165.000 
166.000 
167.000 
16B.000 
169.000 
170.000 
171.000 
172.000 
173.000 
174.000 
175.000 
176.000 
177.000 
17B.000 
179.000 
1BO.000 
1B1. 000 
1B2.000 
1B3.000 

0.004 
0.007 
0.004 
0.010 
0.010 
0.007 
0.000 
0.010 
0.000 
0.010 
0.004 
0.004 
0.004 
0.004 
0.000 
0.010 
0.004 

.0.016 
0.013 
0.013 
0.013 
0.000 
0.Oi6 
0.019 
0.013 
0.022 
0;007 
0.004 
0.013 
0.007 
0.013 
0.007 
0.007 
0.007 
0.007 
0.000 
0.007 
0.013 
0.016 

-0.003 
0.010 
0.010 
0.007 
0.010 
0.007 
0;007 
0.007 
0.007 
0.010 

-0.032 
"0.032 
-0.035 
-0.032 
-0.032 
-0.035 
'0.035 
-0.035 
-0;035 
"0.035 
-0.038 
-0.041 
-0.035 
"0.035 
-0.038 
-0.038 
-0.041 
-0.038 
-0.038 
-0.038 
-0.038 
"0.03B 
-0.038 
-0.038 
-0.041 

·-0.038 
-0.044 
-0.047 
-0.041 
-0.044 
-0.041 
-0.047 
-0.041 
"0.041 
-0.044 
-0.044 
-0.044 
"0.044 
-0.044 
-0.051 . 
-0.044 
-0.047 
-0.047 
-0.044 
-0.051 
"0.051 
-0.051 
-0.051 
-0.047 

5 

III 



I 

L 
L 
U 
L 
~ 

IIIi 

J 

J 

J 


il'
•.1 

"'~ 

j 

j 

j 

J 

J 

J 

J:.. 

~) 

J 

DRAWDOWN DRAWDOWN . 
TIME GMW-S GMW-18 

{MINUTES~ . (FEET~ (FEET~ 

184.000 

1Iis.006 

186.000 

lS7.000 

lSS.000 

189.000 

190.000 

191.000 

192.000 

193.000 

194.000 

195.000 

196.000 

197.000 

19S.000 

199.000 

200.000 

201.000 

202.000 

203.000 

204.000 

205.000 

206.000 

207.000 

20S.000 

209.000 

210.000 

211.000 

212.000 

213.000 

214.000 

215.000 

216.000 

217.000 

21S.000 

219.000 

220.000 

221.000 

222.000 

223.000 

224.000 

225.000 

226.000 

227.000 

228.000 

229.000 

230.000 

231.006 

232.000 


0.007 

0.007 

0.013 

0.004 

0.010 


-0.003 

-0.003 

0.004 

0.007 

0.007 

0.010 


' 0.007 

0.013 

0.007 

0.010 

0.016 

0.007 

0.010 

0.007 

0.000 

0.004 

0.004 

0.000 

0,000 

-0,006 
0.004 

0.. 000 

0.004 


'0,003 

-0.006 

-0.009 

'0.003 

-0.006 

-6.003 

0.000 


-0.003 

-0.003 

0.064 


-0.003 

-0.003 

0.004 

0.007 

0.000 

~0.006 


-0.012 

-0.009 

-0.009 

-0.003 

-0.006 


-0.051 

-0.051 

-0.047 

-0.051 

~0.047 


-0.051 

-0.054 

-0.051 

-0.051 

-0.054 

-0.051 

-0.051 

'0.051 

-0,047 

-0.047 

-0.044 

'0.051 

-0.047 

-0.047 

-0.044 

-0.047 

-0.047 

-0.051 

-0.051 

-0.054 

-0.051 

-0.047 

-0.051 

-0.051 

~O.OSl 

-0.047 

-0.044 

-0.047 

-0.051 

-0.047 

-0.051 

-0.051 

-0.047 

-0.047 

-0.047 

-0.047 

-0.047 

-0.044 

-0.047 

-0.044 

-0.044 


_-0.047 

-0.651 

-0.047 


6 



, 
I : ... 

iii 
DRAWDOWN DRAWDOWN 

TIME GMW-5 GMW~18:J) (MINUTES) .{FEET) (FEET) 
233.000 -0.006 -0.047 


IJ 
 234.000 -0.006 -0;051 

235.000 -0.006 -0.047 

236.000 0.000 -0.044 

237.000 -0.006 cO.047 


I 238.000 -0.003 -0.047 

iii 239.000 -0.006 -0.051 


J 

240.000 0.000 ·~O. 051 


. 241. 000 0.000 -0.047 

242.000 0.000 -0.047 

243.000 -0.006 -0.051 


:J 
 244.000 -0.006 '0.054 

245.000 -0.012 cO.054 

246.000 -0.003 -0.051 


,J 
 247.000 -0.003 -0.051 

248.000 cO.006 '0.051 

249.000 -0.006 -0.054 

250.000 -0.006 -0.054 


iJ 
 251.000 ~0.009 -0.054 

252;000 -0.006 -0.054 
253.000 -0.006 -0.054 


iJ 
 254.000 -0.006 -0.057 

255.000 '0.003 -0.054 


. 256.000 -0.006 -0.054 

l~t) 257.000 -0.003 -0.051 


258.000 0.000 -0.057
J' 259.060 '0.006. -0.057 

260.000 -0.006 -0.057 

261.000 -0.009 '0.057


J 262.000 -0.012 -0.054 

263.000 -0.012 -0.057 

264.000 -0.009 -0.057 


J 
 265.000 -0.006 -0.054 

266.000 -0.009 -0.057 

267.000 '0.009 -0.054 


J 
 268.000 -0.015 -0.060 

269.000 -0.009 -0.060 

270.000 -0.015 -0.060 

271. 000 '0.018 -0.060

J 272.000 -0.006 -0.057 

273.000 -0.018 -0.063 

274.000 -0.009 -0.060 


J 
 275.000 -0.018 -0.060 

276.000 -0.015 -0.060 

277 .000 . -0.018 '0.063 

J 
 278.000 -0.012 00.063 

279.000 '0.012 _-0.067 

280.000 '0.015 -0.060 

281.000 -0.009 -0.060
.t. 

-.)
") 7 


J 



.... 

... 
DRAWDOWN DRAWDOWN 

1"-·-';,.•..'\ TIME GMlF5 GMW'18 
••·f) (MINUTES) . (FEET) (FEET) 

282.000 -0.022 -0.063 


• 

Ij 

I11III'I 

~ 

J 

J 

J
.. 

'f®
J~~ 


j 

...! 

J 
J 
J' 
J 
\--. ."'J
.:i~' 

J 


283.000 

284.000 

285.000 

286.000 

287.000 

288.000 

289.000 

290.000 

291:000 

292.000 

293.000 

294.000 

295.000 

296.000 

297.000 

298.000 

299.000 

300.000 

301;000 

302.000 

303.000 

304.000 

305.000 

306.000 

307.000 

308.000 

309.000 

310.000 

311.000 

312.000 

313.000 

314.000 

315.000 

316.000 

317.000 

318.000 

319.000 

320.000 

321.000 

322.000 

323.000 

324.000 

325.000 

326.000 

327.000 

328.000 

329.000 

330.000 


-0.018 

-0.018 

-0.022 

-0.025 

~0.018 


-0.018 

-0.018 

-0.012 

-0.018 

-0.015 

-0.022 

-0.022 

~0.015 


-0.018 

-0.015 

-.0.022 

-0.015 

-0.015 

-0.012 

-0.025 

-0.022 

"0.018 

"0.025 

-0.025 

-0.025 

-0.025 

-0.025 

-0.022 

-0.022 

'0.025 

-0.022 

-0.022 

-0.022 

"0.022 

-0.022 

-0.028 

-0.028 

-0.025 

-0.025 

-0.025 

-0.025 

-0.028 

-0.028 . 

-0.02~ 


-0.028 

-0.025 

-0.031 

-0.031 


-0.067 

-0.067 

-0.067 

-0.067 

-0.067 

-0.067 

-0.067 

'0.070 

-0;070 

-0.070 

-0.067 

-0.067 

-0.067 

-0.070 

-0.070 

-0.076 

-0.073 

-0.067 

'0.073 

-0.076 

-0.079 

-0.076 

-0.073 

-0.079 

-0.076 

-0.079 

'0.079 

-0.079 

-0.079 

-0.079 

'0.079 

-0.079 

-0.083 

-0.083 

'0.083 


. -0.086 

-0.086 

-0.083 

"0.086 

-0.086 

-0.083 

-0.086 

-0.086 

-0.089 

-0.089 

-0.086 

'0.086 

-0.089 
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, 
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.J 
~" 

•I 
I-

J 

J. 

J' 


..I 

\'f~~j 

..i 
, 

TIME 
(MINUTES) 
331.000 
332.000 
333.000 
334.000 
335.000 
336.000 

DRAWDOWN 
GMW-5 
(FEET) 
-0.028 
-0.031 
-0.022 
-0.01.8 
-0.018 
-0.018 

DRAWDOWN 
GMW-18 
(FEET) 
-0.092 
-0.086 
-0.086 
-0.089 
-0.089 
-0.092 

9 



RESPONSE OF GMW-5 
DURING PUMP TEST OF GMW-1S 

EGGKTA -: APRIL 15, 1992 

~ 

W 

Z 

o 
3: 

0.10 

t;J 0.20 . 

l.L 0.30 

0.40 

3: 0.50 

00.60 

« 0.70 
(X 

. 0 O.SO 
Q =- C •.'-I g pl¥\ . Cc.\c. ....la.~ v..s.tl\~ ~:~~ \~~-=:~~~­
r = .5.6 feet ~"""'I:........ .~_l+"'.., 


.~------..0.90 
Ah = O.I~ fC2C2T 

1 . 00 ~----'r-r-.....-rT~--r--'-r-rrnTI---r-rlnTTTTI"-r-rr:TTTrrr--r...,-rTTITll 
100 10000.1 1 100.01 

TIME (MINUTES) 



\.. 	 TECHNICAL SERVICES 
GEOTECHNI CAL DePARTMENT 

Pumping Te~t of Well No .GMW-/? 

, I .' 

J 
J 

J 


J 
~. 

J 
. ~' 
~ 

Form TS-CT-j.J 

Project Name Ec::r::Jt' rA Page /' Of. 

. Project No•. 9/-.51'::;..4 . - .. Date¥//"jt97 . 

Contractor I Fiel<;lObjerver ~ A/ .... I."'_~~ II 
Discharge Measurement Method '$(/ck ef-- et..,.,t S*,,, J.,rLo./-c.h. Q= 

~ 

gpm _.. - , 

Well Test Data 

Well No. aMWrlf 
Elevation b ~~,L7.J r= ..- .-- Reference Point .7,0. C? 

I.\t
Drawdown Measurement Method tJAof"" Level r"e/, c4-l"o r ~+IC. w'l..= L.~ 

Min.utes. Pump Depth (a~r) 
Date Time On Off To Water Drawdown Remarks .. 

f'~./",. /O,'ISA 0 /.//,33' . 0.00 
( /e;:/.t, I /$'.J'5 /.S2.. 
I ,./0:/7 2- /(.,30 /.11. . 

/o:l~ .~. /~.io ')..'11 
/c;:19 Y. ./7.01'> 2.t.1 CMIAI_)J? ~'T'II/1'l. ..l},::; '3S< < 

/0: 2.0 .. .S- . /7.31 '. g.o/ O~O.5() '::;IP"" /..~ /,'w".J 

/0:2) /0 /3, '1¥ 4.11 . ,I/-fq.' /, .~10::;0. ""q;'"" (21..,- Wa,H' 

/a .·go 1'5' /9. of' 4.1f i2.;: 1'). :J6t;PM 

/():.35 )0 . /f.5~ :;:2) Q ::; o,JK ,.PH? . 

/6:<10 ' ",S- /9. 'Ie; " .... 5".51 I'J '" ()., 'J! q I'101 

/0:</5" 30 2(),IS 5.82 ~ ... e;.38'1'P"" 
/():so so{' 20.,-g:g .. t. .0c> to i:: O. '3 f 11'''' 

/0, '5"',(' , flo . ;(o.1'S' ~./Z (;):: c;. 'is' 91',of 

1/:01) .'. . "/s ;toSs .. "'.Z2- Q :: D. 3 f <lIP"L 

//:05 5"6 . .. . ;<0.6/ b.Za' Q;:; o. '? ~'"'" ... 

//''/0 sf .. ,:«() .hS t,.gS' .. ..(,):0. ~5" If~"" 

.//.'/5" t.O 20.71. t..1K Q ~ 0.1 f ""',,. 
1/: 'U), £<' ,20.7'1 6:7'1 . 

., , 

Q = c>.~.5"""" - ..-

. //",;{s fa .2.0.7~ 6.1'3, ", .. 0.::]/11''''' 

/I·'So . 1S' ,2().3Z. 6.19 (.);0 CJ.3S" ffl',.. 

.. ~ 
/.'.)S" %0 20.rrS" . "Si- t:< c: 0.15" fil''''' 
//.·¥a 9('" ;lo.K! ~.S"S ~ '" 0.3:5" "pm 
/I:¥s :90 :<0 .'f2. ' 6,s'1 OF o. '3s' c;I' "" 

.//:5'0 95 ;u,,9~ h.1./ r;;,~ O,:3~ ..U,v! 

/I.·S~ /dO 2 0 .'16 6 . .£.3: C?.. 0·3),1'-"" 
,y 

J~O-P /"5 ;(/.0/ 6.6! r;;.:<o.1) ~I'''' 
~d4~ /;1:/0 ? . /;.~ '</.05 6·12- Q"'~. ~5" QhJd ' 

'7 
072478 Burns & K<Dannoll 

f",~.ArCMtc1s-c....._...,.. 



TECHNICAL SERVICES 
.. GEOTECHNICAL DEPARTMENT 

Pumping Test of Well No • c:;'MW-/f' 

. I 

ill 


J 

J 


! 
.I 

J 

J 

J;l 

J 

J 

J 

J 

J 

J 
J 
~:;j 

J 072478 Burns &. MC"Oonncdl 

" 

Project Name £6'G'A"'rA Page z... Of , .. 

.. Project No. t?1_ '?Ie:; .:..",t Date ¥-/;~h"Z. 
Contractor TField Observer.,,"?: Al, ~ hi! ,..~a;JJ . 
Discharge Measurement Method Roc-k/!' 1- e;:..",ef, S';">"f.o.)t:d-c J.. . 

Q ~..re: 1i"elH _~gpm-., 
F 

Well Test Data 

Well No. CjM kI-:/~ 
Elevation ~¥~./Z) r~ Reference Point 'T.O.C . ... 
Orawdown Measurement Method WA t~.- L ey <!' 1 ;;r;::." d/CA70 I'" 

---. ,. . '. 

Minutes Pump Depth 

Date .. , ,. -- Time On Off To Water Orawdown Remarks 

i/~7.. 1;2::101> .1:<5' :</./0 e::. •77 . j'J::: (;) .1t/ ~f'''''7;-: . 

n;:;- :2/./il '"'.~/ Q==O.3J'-""p,",,;;:.30 
1;1:#< 15'0 ' . 2/.;<0 h.R1 (;)::- 0.:33 9Pw1 , 

/;'00 ' //-s :2/.]0 /:..91 Q :::.n. '? '5 :M'Nl 

\ I:,'; JJ'o ~/.3Y , .. ,.. 7,0/ f?:: (). 3'3 : PM' 

/:30 19S' ;U.¥2- 7.of Q" o. ~ ,-"'...."'''' . 
/:f'5' ~/O ,2/. tiC 1./Z Q", 003'3;""" . 

'\ :l~:;- 2/S0' 7.17 
' .1 . 

~:O() Q= 0·33' i;p,.... 

.' :1./30 2» :2/. 71) 7.31 ~ ~A/";: ''''~:2:..30 / !2-5!.~"'S 
~:31 ~~z.. 22.0) . '1. 72- .... --- 4--6. \0 <!,p",,' 

./?:y', 210 .,;72.~2 O.i>9 Q ... O,(/(-,~fftp"" . 

3.'00 :<J'r .2~.90 t; 05'1 0:::0. <);. 4'PM' 

g.:lO 1.27'5 ;;.'/. (. 9 /t'SJ. G '" I), .t)(('" QJPItI'J' 

J .1.;;20 :-aoS- 2'5:Zo /o.t7 .Q", o.~8' ;'1''''
7 '. . ~:;n qo/~ 2s.{'1 J/';?,f (,)~ o. <:C 4!?N'I 

,3:YO ~;;l.5" :<'5.71 //'~f Q'" o. ,T'"<fP,.., 

';>."'0 3.3.(' :U,.of //16. 
' . ~ 

-- .. Q,:, 0.)5' ~I"'" 
.1/.'-'"., " 13'¥S'" . .:?h.31 . /..7. oft' 

, "'/,"/0 35'S" :<('.''1 . /,?,'V fJ)<:o 0 .~S"'f. Pm 

iZr/t;z.. ,y,.,<() ~ 36S" .. . 2(,.8',)' /,;J. ~.z. - -+- Qi; 0, ~r"'"pff? 
i<:JCJ,o .:5-/8 ' ~f" 'ZIc.t15 ~ ~.4Vv' 71?tI?,1~.~ howlAI;' "-'-... 

......, J JA/c.t-L... j,.. 

, --

. ---. 

Fo"" TS·CT·/./ 

e 

It>t,,,""·.lICI'OI~.eo._WII. 



.. 

I 
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PUM.P TEST ON WELL GM.W-18"'"(-w: EGGKTA SITE - ST. LOUIS, M.ISSOURI 
APRIL.1S, 1992 

~. 

J TEST 8 

J 
 DRAWDOWN DRAWDOWN 

TIME GMW'5 GMW-17 

J 
(MINUTES} . (FEET} (FEET} 

0.0000 0.0340 0.0030 
0;0080 0.0070 0,0030 
0.0170 0.0000 0.0030 
0.0250 0.0030 0;0030

! 
0 .. 0330 0.0030 0.0030 

J 
J 
.J 0.0420 0.0030 0.0030 


0.0500 0.0070 0.0030 

0.0580 0.0070 0.0030 

0.0670 0.0070 0.0030 

0.0750 0.0070 0.0060 

0.0830 0.0030 0.0060 

0.1000 0.0280 0.0060 

0.1170' 0.0280 0;0030 

0.1330 0.0280 0.0000 


L 0.1500 0.0310 0.0030
w/;<4<'.<-\0 0.1670 0.0280 0.0030......::.y 

J 
0.i830 0.0280 0.0060 
0.2000 0.0280 0.0030 
0.2170 0.0280 0.0030 
0.2330 0.0280 0.0000 
0.2500 0;0310 0.0060

J 0.2670 0.0280 0.0030 

J 
0.2830 0.0280 0.0030 
0.3000 0.0280 0.0030 
0.3170 0.0310 0.0030 

J 
0.3330 0.0310 0.0030 
0.4170 0.0400 0.0030 
0.5000 0.0340 0.0030 
0.5830 0,0370 0.0000 
0.6670 0.0370 0.0000 
0.7500 0.0370 0.0030

J 0.8330 0.0310 0.0000 
0.9170 0.0370 0.0000 
1. 0000 0.0310 0.0000 

J 1. 0830 0.0310 0.0000 
1.1670 0.0340 0.0030 
1. 2500 0.0310 0.0030 

J 1. 3330 0.0340 0.0030 
1.4170 0.0310 0.0030 

(.~--.:,,:. 

•..£/J'e"" 1 . 

J 

http:APRIL.1S


L 

L 

'- .' 

, 

~ 

) 

b. 

!.. 
. , 
.J 


II 

J 

I.. 


:J;j

•\ ...'.'• 

'J 

J 

..J 


.1 


J 

J 

J, 

.f 

J 


TIME 

(MINUTES} 


i.5000 

1. 5830 

1.6670 

1. 7500 

1. 8330 
1. 9170 

2.0000 

2.5000 

3.0000 

3.5000 

4.0000 

4.5000 

5.0000 

5.5000 

6;0000 

6.5000 

7.0000 

7.5000 

8.0000 

8.5000 

9.0000 

9.5000 


10.0000 

11.0000 

12.0000 

13.0000 

14.0000 

15.0000 

16.0000 

17.0000 

18.0000 

19.0000 

20.0000 

21. 0000 

22.0000 

23.0000 

24.0000 

25.0000 

26.0000 

27.0000 

28.0000 

29.0000 

30.0000 

31.0000 

32.0000 

33.0000 

34;0000 

35.0000 

36.0000 


DRAWDOWN 

GM\o1-5 

(FEET} 

0.0310 

0.0310 

0.0310 

0.0370 

0.0340 

0.0280 

0.0310 

0.0310 

0.0340 

0.0340 

0.0340 

0.0310 

0.0340 

0.0370 

0.0400 

0.0400 

0.0430 

0.0370 

0.0430 

0.0370 

0.0370 

0.0400 

0.0370 

0;0470 

0.0470 

0.0500 

0.0560 

0.0530 

0.0560 

0.0590 

0.0620 

0.0650 

0.0620 

0.0690 

0.0720 

0;0690 

0.0750 

0.0720 

0.0810 

0.0840 

0.0840 

0.0910 

0.0910 

0.0940 

0.0970 

0.0970 

0.0940 

0.0970 

0.1030 


DRAWDOWN . 
GMW-17 
(FEET} 
0.0030 

0.0030 

0.0030 

0.0030 

0.0060 

0.0030 

0.0030 

0.0030 

0.0030 

0.0060 

0.0030 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0030 

0.0030 

0.0060 

0.0000 

0.0030 

0.0030 

0.0030 

0.0030 

0.. 0030 

0.0030 

0.0030 

0.0030 

0.0000 

0.0060 

0.0060 

0.0060 

0;0030 

0.0060 

0.0030 

0.0060 

0,0060 

0.0060 

0.0090 

0.0090 

0.0060 

0.0060 

0.0060 

0.0060 

0.0060 

0.0030 

0.0060 

0.0030 

0.0060 
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I. 

DRAWDOWN DMWDOWN~.. 
. ~t TIME GMW-5 GMW-17 

.:; 

(MINUTES) (FEET) (FEET)

I 

37.0000 0.1060 0.0030
I.i 
38.0000 0.1060 0,0060 

39.0000 0.1130 0.0060 

40.0000 0.1130 0.0060 
.... 4LOOOO 0.1130 0.0030 

42.0000 0.1220 0.0310 


, J 43.0000 0.1220 0.0060
.. 44.0000 0.1220 0.0030 

J 

45.0000 0.1220 0.0060 

46.0000 0.128Q 0.0060 

47.0000 0.1250 0.0000 


J 

48.0000 0.1280 0.0030 

49.0000 0.1280 0.0060 

50.0000 0.1320 0.0030 


J 

51.0000 0.1320 0.0000 

52.0000 0.1320 0.0000 

53.0060 0.1350 0.0030 

54.0000 0.1410 0.0030 

55.0000 0.1350 0.0036 

56.0000 0.1410 0.0000


J 57.0000 0.1440 0.0030· 


J; 

58.0000 0.1470 0.0000 

59.0000 0.1470 0.0000 

60.0000 0.1500 0.0000 


J 

61. 0600 0.1500 0.0030 

62.0000 0.1540 0.0030 

63.0000 0.1570 0.0000 

64.0000 0.1600· 0.0000 

65.0000 0.1540 0.0000 

66;0000 0.1600 -0.0030


J 67.0000 0.1570 0.0000 


J 

J 


68.0000 0.1660 0.0000 

69.0000 0.1570 0.0000 

70.0000 0.1690 0.0030 

71.0000 0.1690 0.0000 

72.0000 0.1720 0.0030 

73.0000 0.1720 0.0030 

74;0000 0.1790 0.0410 


J 

75.0000 0.1790 0.6060 

76.0000 0.1850 0.0030 

77.0000 0.1790 0.0000 


J 

78.0000· 0.1820 0.0030 

79.0000 0.1850 0.0000 

80.0000 0.1910 o.oobo 

81.0000 0.1880 0.0000 

&2;0006 0.1940 0.0000 

83.0000 0.2010 0.6000


J 84.0000 0.2070 0.0030 

85.0000 0.2040 0.0000 


I' 3 

J 



J 
DRAWDOWN DRAWDOWN 

.'-,~ 

If· !J:'.:: TIME GMW·5 GMW·i7(!:; (MINUTES) (FEET) (FEET)I.
J 

86.0000 0.2070 ·0.0030 
0.0000 . ­

'0.0030 
0.0000 

·0.0030 
·0.0030 
·0.0030 
·0.0030 
'0.0030 
·0;0060 
·0.0030 
·0.0030 
·0.0060 
·0.0030 
·0.0060 
·0.0060 
·0.0030 
'0.0060 
·0.0060 
·0;0090 
-0.0060 
·0.0060 
·0.0060 
-0;0060 
·0.0060 
·0.0030 
'0.0030 
-0.0090 I 

·0.0060 
'0.0120 
-0.0060 
·0.0120 
·0.0090 
"0.0060 
'0.0060 
-0.0090 
.-0.0120 
·0.0120 
'0.0120 
-0.0120 
·0.0120 
'0.0150 
-0.0150 
-0.0190 
-0.0220 
-0.0150 
·0.0120 
-0.0120 
-0.0150 

4· 

J 

J 

J 

J 

J 

J 

J;:;;


·r;? 

J 

J 

J 

J 

J 

J 

J

pi 

J 


87.0000 
88.0000 
89.0000 
90.0000 
91.0000 
92.0000 
93.0000 
94.0000 
95.0000 
96.0000 
97.0000 
98.0000 
99.0000 

100.0000 
101. 0000 
102.0000 
103.0000 
104.0000 
105.0000 
106.0000 
107.0000 
10S.0000 
109.0000 
110.6000 
111.0000 
112.0000 
113.0000 
114.0000 
115.0600 
116.0000 
117.0000 
118.0000 
119.0000 
120.0000 
121. 0000 
122.0000 
123.0000 
124.0000 
125.0000 
126.0000 
127.0000 
128.0000 
129.0000 
130;0000 
131. 0000 
132.0000 
133.0000 
134.0000 

0.2010 
0.2070 
0.2040 
0.2170 
0.2170 
0.2230 
0.2260 
0.2260 
0.2260 
0.2290 
0.2320 
0.2350 
6.2390 
0.2390 
0.2450 
'0.2480 
0.24S0 
0.2510 
0.2610 
0.2570 
0.2610 
0.2640 
0.2640 
0;2670 
0.2700 
0.2700 
0.2730 
0.2670 
0,2730 
0.2790 
0.2790 
0.2860 
0.2890 
0.2890 
0.2920 
0.2860 
0.2920 
0.2920 
0.2980 
0.3050 
0;2980 
0.3020 
0.3080 
0.3050 
0.3080 
0.3i40 
0.3110 
0.3170 



J 

J 

"'~'. 

.f 

J 
J 
J 
J 
J 
J 
, ,nl'
,;.,"J> 

J 

J 

J 

J 

J 

J 

J 


. ,', 

j' 


J 


TIME 

(MINUTES) 

135.0000 

136.0000 

137.0000 

138.0000 

139.0000· 

140.0000 

141.0000 

142.0000 

143.6000 

144.0000 

145.0000 

146.0000 

147.0000 

148.0000 

149.0000 

150;0000 

151.0000 

152.0000 

153.0000 

154.0000 

155.0000 

156.0000 

157.0000 

158.0000 

159.0600 

160.0000 

161.0000 

162.0000 

163.0000 

164.0000 

165.0000 

166.0000 

167.0000 

168.0000 

169.0000 

170.0000 

171.0000 

172.0000 

173.0000 

174.0000 

175.0000 

176.0000 

177.0000 

178.0000 

179.0000 

180.0000 

181. 0000 

182.0000 

183.0000 


DRAWDOWN . 

GMW-5 

(FEET) 

0.3080 

0.3170 

0.3200 

0.3240 

0;3200 

0.3276 

0.3330 

0.3330 

0;3420 

0.34?0 

0.3460 

0.3390 

0;3490 

0.3420 

0.3490 

0.3550 

0.3550 

0.3520 

0.3550 

0.3520 

0.3580 

0.3580 

0.3580 

0.3640 

0.3580 

0.3610 

0.3640 

0.3680 

0.3740 

0.3740 

0.3770 

0:3830 

0.3800 

0.3770 

0.3830 

0.3830 

0.3930 

0.3936 

0.3990 

0.4020 

0.3960 

0.4626 

0.4020 

0.4050 

0.4120 

0.4090 

0.4090 

0.4050 

0.4150 


DRAWDOWN 
mlW-17· 
(FEET) 


-0.0150 

-0.0190 

-0.0120 

-0.0220 

-0.0190 

.0.0250 

-0.0286 

-0.0220 

-0.0220 

-0.0220 

-0.0250 

-0.0220 

-0.0220 

-0.0310 

-0.0280 

-0.0280 

-0.0350 

'0.0310 

-0.0350 

-0.0310 

-0.0380 

-0;0350 

-0.0350 

-0.0380 

-0;0350 

-0.0380 

'0.0380 

-0.0380 

"0.0380 

-0.0410 

-0.0410 

-0.0380 

'0.0380 

-0.0440 

-0.0470 

-0.0440 

·0.0470 

'0;0440 

-0.0760 

-0.0500 

-0.0500 

-0.0500 

-0.0540 

-0.0500 

-0.OS40 

-0.0540 

-0.6576 

-0.0250 

·0.0600 
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J!!I, 

I 
iii 

lIIII 

.-i i 

..I 

.. 

J 

J 

,J;

","-"'...,­

J 
J 
J 
J 
J 

J 

J 

J' 

J 


TIME 
(MINUTES) 
184.0000 

185.0000 

186.0000 

187.0000 

188.0000 

189.0000 

190.0000 

19l.0000 

192.0000 

193.0000 

194.0000 

195.0000 

196.0000 

197.0000 

198.0000 

199.0000 

200.0000 

201.0000 

202.0000 

203.0000 

204.0000 

205.0000 

206.0000 

207.0000 

208.0000 

209;0000 
210.0000 

211.0000 


, 212.0000 

213.0000 

214.0000 

215.0000 

216.0000 

217.0000 

218.0000 

219.0000 

220.0000 

221.0000 

222.0000 

223.0000 

'224.0000 

225.0000 

226.0000 

227.0000 

228.0000 

229.0000 

230.0000 

23l. 0000 
232.0000 


DRAWDOWN 

GMW'5 

(FEET) 

0.4120 

0.4180 

0.4180 

0.4150 

0.4150 

0.4150 

0.4270 

0.4210 

0.4240 

0.4310 

0.4340 

0.4310 

0.4340 

0.4370 

0.4400 

0.4400 

0.4430 

0.4340 

0.4370 

0.4430 

0.4490 

0.4490 

0.4490 

0.4530 

0.4560 

0.4530 

0.4560 

0.4620 

0.4590 

0.4590 

0;4620 

0.4590 

0.4650 

0.4680 

0.4650 

0.4750 

0.4710 

0.4710 

0.4750 

0.4710 

0.4780 

0.4750 

0.4780 

0.48i6 

0.4810 

0.4810 

0.4870 

0.4840 

0.4840 


DRAWDOWN 

GMI," 17 

(FEET) 


-0.0570 

-0.0600 

-0.0500 

-0.0630 

-0.0700 

-0.0700 

"0.0630 

-0.0730 

-0.0700 

-0.0730 

-0.0660 

cO.0730 

-0.0730 

-0.0760 

-0.0730 

'0.0630 

-0.0730 

-0.0730 

'0.0660 

-0.0760 

-0;0730 

-0.0790 

'0.0790 

-0.0790 

-0.0760 

-0.0790 

-0.0820 

-0.0820 

-0.0820 

-0.0820 

-0.0790 

-0.0790 

-0.0790 

-0.0820 

-0.0820 

-0.0820 

-0.0850 

-0.0920 

'0.0920 

-0;0920 

·0.0920 

-0.0920 

-0.0920 

-0.0950 

-0.0890 

-0.0890 

-0.0850 

-0.0920 

'0.0850 


6 



.J 
DRAWDOWN nRAWDOWNJ~,

1· ... -. TIME GMW-5 GMW-17 
~: .'.- '! 

(MINUTES) (FEET) (FEET) 
233,0000 0,4870 -0,0890J" 

J 
J 
J 
J 
J 
J, 


,J,.
:.",

"t-; 

J 

J 

J 

J. 

J 

J 

J 


.~I 

" 
.J"\ 

J 


234,0000 
235,0000 
236,0000 
237,0000 
238,0000 
239,0000 
24b,OOOO 
24LOOOO 
242,0000 
243,0000 
244,0000 
245,0000 
246,0000 
247,0000 
248.0000 
249,0000 
250,0000 
251. 0000 
252,0000 
253,0000 
254,0000 
255,0000 
256,0000 
257,0000 
258,0000 
259,0000 
260,0000 
261. 0000 
262,0000 
263,0000 
264,0000 
265,0000 
266,6000 
267,0000 
268,0000 
269,0000 
270,0600 
271,0000 
272,0000 
273,0000 
274,0000 
275,0000 
276,0000 
277,0000 
278,0000 
279,0000 
280,0000 
281,0000 

0,4930 
0,4900 
0,4930 
0,4900 
0,4970 
0,4930 
0,5030 
0,5000 
0,4930 
0,4870 
0,4870 
0,4930 
0,4930 
0,4900 
0,4870 
0,4930 
0,4970 
0,5000 
0,4970 
0,5060 
0,5030 
0,5060 
0,5060 
0,5000 
0,5060 
0,5160 
0,5120 
0,5120 
0,5220 
0,5220 
0,5160 
0,5220 
0,5220 
0,5220 
0,5280 
0,5250 
0,5250 
0,5250 
0,5280 
0,5250 
0,5310 
0,5340 
0,5310 
0,5340 
0,5410 
0;5340 
0,5440 
0,5440 

-0,0850 
-0,0850 
-0,0790 
-0,0790 
-0,0790 
-0,0790 
-0,0790 
-0,0790 
-0,0790 
-0,0760 
-0,0790 
-0,0730 
-0,0760 
-0,0790 
00,0790 
-0,0790 
-0,0820 
-0,0820 
-0,0850 
-0,0850 
-0,0820 
-0,0890 
-0,0850 
~O,0850 
-0,0850 
-0;0890 
-0,0890 
'0,0890 
-0,0890 
-0,0890 
-0,0890 
-0,0890 
-0,0890 
;0,0950 
-0,0920 
-0,0890 
-b.0950 
-0,0920 
-0,0950 
-0,0950 
~0.0890 

-0,0890 
-0,0920 
-0,0890 
-0,0920 
-0,0920 
-0,0980 
-0,0980 

7 



iii 

..I 

, 

~.. 

j.• 

J 

J 

J 

J 

J 

J 

\.1;;1

,':",t.jl 

J 

J 

J 

J 
J 
J 
J 
IF' 

J 


DRAWDOWN DRAWDOWN 
TIME GMW-5 GMW-17 

{MINUTES} {FEET} {FEET} 
282.0000 
283.0000 
284.0000 
285.0000 
286.0000 
287.0000 
288.0000 
289.0000 
290.0000 
291.0000 
292.0000 
293.0000 
294.0000 
295.0000 
296.0000 
297.0000 
298.0000 
299.0000 
300.0000 
301.0000 
302.0000 
303.0000 
304.0000 
305.0000 
306.0000 
307.0000 
308.0000 
309.0000 
3io.0000 
311.0000 
312.0000 
313.0000 
314.0000 
315.0000 
316.0000 
317.0000 
318.0000 
319.0000 
320.0000 
321.0000 
322.0000 
323.0000 
324.0000 
325.0000 
326.0000 
327.0000 
328.0000 
329.0000 
330.0000 

0.5440 
0.5500 
0.5470 
0.5500 
0.5470 
0.5470 
0.5560 
0.5560 
0.5560 
0.5630 
0.5560 
0.5630 
0.5630 
0.5630 
0.5660 
0.5660 
0.5720 
0.5690 
0.5720 
0.5750 
0.5720 
0.5750 
0.5750 
0.5820 
0.5820 
0.5750 
0.5850 
0.5820 
0.5820 
0.5940 
0.5940 
0.591.0 
0.5970 
0.5970 
0.6040 
0.6070 
0.5970 
0.6000 
0.6000 
0.6040 
0.6100 
0.6070 
0.6100 
0.6130 
0.6130 
0.6190 
0.6130 
0.6190 
0.6230 

-0.0980 
- O. 1illO 
-0.1010 
-0.1080 
cO.1080 
-0.1080 
-0.1050 
-0.1110 
-0.1110 
-0.1110 
-0.1110 
-0.1140 
-0.1140 
-0.1140 
-0.1110 
'0.1140 
-0.1110 
-0.1140 
-0.1110 
-0.1140 
-0.1140 
-0.1110 
-0.1110 
'0.1110 
-0·.1110 
-0.1110 
-0.1080 
'0.1140 
-0.1080 
-0.1080 
-0.1080 
-0.1110 
-0.1080 
-0.1080 
-0.1050 
'0.1080 
-0.1080 
-0.1140 
-0.1080 
-0.1080 
-0.1080 
-0.1050 
-0.1080 
-0.1050 
-0.1050 
-0.1080 
-0.1140 
-0.1140 
-0.1140 

8 



, 
lIII 

J DRAWDOWN DRAWDOWN 
TIME GMW-S mlW-17 

, 
I (MINUTES} .(FEET} (FEET}
, 

331.0000 0.6190 -0.1110
.. 332.0000 0.6260 -0.1170 

J 
333.0000 0.6230 -0.1140 
334.0000 0.6260 -0; 1140 

J 
335.0000 0.6260 -0.1170 
336.0000 0.6290 -0.1200 
337.0000 0.6290 ·-0.1200 
33S.0000 0.6350 -0.1200 
339.0000 0.6290 -0.1200 
340.0000 0.6290 -0.1170

J 341.0000 0.6320 -0.1200 

J 

342.0000 0.6290 -0; 1200 
343.0000 0.63S0 -0.1200 

.344.0000 0.6350 -0.1200J 345;0000 0.6410 . '0.1200 
346.0000 0.63S0 -0.1200 
347.0000 0.6410 -0.1240 
34S.0000 0.63S0 -0.1240 

J 
349.0000 0.6410 -0.1270 
350.0000 0.6350 -0.1270 
351.0000 0.6410 -0.1270 

j) 
352.0000 0.6410 -0.1240 
353.0000 0.64S0 '0.1270 
354.0000 0.64S0 '0.1270 
355.0000 0.6510 -0.1270 
356.0000 0.6510 -0.1240 
357.0000 0.6510 '0.1240

J 35S.0000 0.6540 -0.1200 

J 
359.0000 0.6510 -0.1240 
360.0000 ·0.6540 -0.1240 
361.0000 0.6510 -0.1240 

J 
362.0000 0.6600 -0.1200 
363.0000 0.6600 -0.1170 
364.0000 0.6600 -0.1110 
365.0000 0.6600 -0.1140 
366.0000 0.6630 -0.1110 
367.0000 0.6700 -0.1140

J 368,0000 0.6670 -0.1080 

J 
369.0000 0.6670 '0.1050 
370.0000 0.6700 -0.1050 
371.0000 0.6700 -0.1010 

J 
372 .0000 0.6700 -0.09S0 
373.0000 0.6730 '0.1010 
374.0000 0.6700 -0.1050 
375.0000 0.6260 -0.i270 
376.0000 0.3640 -0.1050 
377 .0000 0.2950 -0.10S0 
37S.0000 0.2610 -0.10S0~ 379.0000 0.2610 -0.10S0 

J' 9 

~ 



l 
J 


J,;i 


j 

J 

J 

J 

J 

J 

,.J::.; 

.,~' 

J 

J 

J 

J 

J 

J 

J 

Jj 


J 


DRAWDOWN DRAWDOWN 
TIME GMV/-5 GMW-17 

(MINUTES) 
380.0000 

. (FEET). 
0.2570 

. (FEET) 
-0.1140 

381.0000 0.2420 "0.1140 
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J 
J 
J 
J 
J 
J 
J 
J 
J 

APPENDIX G 

J WATER LEVEL GRAPHS AND 
WATER LEVEL MEASUREMENT REPORTS 

J 
~ 

J 
~ 

J , 
• 
J 

• 




650.0 

r-. 
(f) 

(f) " 
2, 649.0 

tJ 
w 
I.J... 

Z 
648.0 

z 
o 
t;{ 
G:i 
.....J 
W 647.0 
0::: 
W 

!;;t:
;: 
Cl 
Z 
:::l 646.0' 
o 
o 

INCREMENTAL DAILY PRECIPITATION 
AND GROUNDWATER FLUCTUATION 
VERSUS TIME FOR WELL NO, GMW-l 

GROUNDWATER 
FLUCTUATION CURVE 

INCREMENTAL 

PRECIPITATION 


2.0 
(f). 
W 
I 
U 
Z 

Z 

1.0 z 
o 
~ 
t ­
o... 
U w 
0::: 

645.0 	.::J.,---------1..:b......J..ll-,-_..J...O._.w::J::w.LJ"'--=.D.--1..l..-,-________--,-'-0.0 0... 

1 B 15 22 5 12 19 26 4 10 17 24 21 

MARCH APRIL 	 MAY 



JL_ 1_ 
TECHNICAL SERV1CES 
GEOTECHNICAL DePARTMENT Observed Water Level Readings Sheet-!.-/_of ---LI_ 

. 

Project Name EaCl(rA· 
Location ~/ c:.nt~ "./' ..c-,1.e.­

.' I Project ~o.. :?/~3/9~~""~~3 IHole No. bA\ W'- / 
Elev. Ground Surface (G.s.) 

N 5"/7-.• 7­ Ji'W 38b.'1 Elev~ Top at Pipe (T.O.P.) or Reference Point (RP.)· I 
~SO. 9:L .. 

Date Staned Drilling Hole Time Total Depth of Hole Drilling Type 
, 

/V'II 
#4' /1/A-Date Completed Drilling Hole AI.4 TIme 

Total Depth of Piezometer Footage Slotted 
Date Piezometer Installed ;VII Time .M..3? ~ 
Remarks: 

Date Time By Whom Depth to Water* W.L. Elev. , Remarks 

.J/2.~/9'z.. 6:/0 D.,.,. S: S'/a7/le..,T.'i' Z·Z3 from 70/" t, '18. "i' /~.~t£ ~:n1L.. /), " /av/Vt "'0 ' 
Trom AArGe IN Y~..a4Y. 

3hs-/92, Y:'Jrp._ s-: f/... 7I~;e., .2 . /J{ • from rt:>p 1o'f8~ 'Tb' ;1(A/.DEJJ <! A:;r A//t;dr / ­ .~ 

5/7~/i:;'2 ¥:~R'~ , J'. ' . C/o-t2- k" ,2,2{ from ~.P . (" 't8.21' 
.J/3;/9L .:5..~l:.-.. .s. .s-/4#~ .2.20 from rb.'P b "-E. 7.2..' ~ ><!J!fJ2..L......rr-~ -t..-r-, : If!' ......"'t,. 

3' /3;/72.. ­ ~. 11?i'A- ' 5. S/r<..-tf~ -z.. /0 from -r--~. p b'l'6. S;;.' 
. 

~;!~. /'1.2.. 7': ().~ n", fJ. (~ j.. ( r?;;2 /1 from, TDP l.1.f~ 9-/' 
.~ /;.V?2 

, 
f? /V,. b.r_"la. 11 ~31/ .nk ...h!fB.C,L'.c' 0; -'l ,no from 

/ . \.. 

,//,'//l') ::r:'L5L1m--. P J1),,,b~rq4j) ;;(: 3,,1 from TofJ 
" I 

!"'IE. d., /0..U-.. : o.. oG.. :t.... c...L... 

~h'¥'/9..2 " '//'J 0"'­
A AI.'.J. U ,Il .;>. '1,2' from _U;i~ blfB.$D 

fr;;;h,;J. 7. ·I.i,,,~ J fJ1( Cf;:"L I ']1:;) fiJ." from ToP c,<re. To I ~: /. tr ...:....:.4. IQ.S+ #1:-r-tJ dZ' "",4 J.;../... 

tf/~~h.2. 9:'15",..... J. I'kd'I.,:r .:J '-2 5 /,;./1 from .Ib..I?.. ' (..!l.BJ3:I2.1 

~1'/9';/" I:I?-IJ""­ .1 Ik, ('1...:1 ::J ' 5 ,~;A II from ToP t, '18. if5' 
<;');192 .') : 'Ie;"""'" J..Ih.c..Dn....L --:?' R ~/I from .I12.P... ..b.'f.ft....,;)3 I 
I ' from 

,. from 

'Depth to water noted from Ground Surface (G.S.). Top of Pipe (T.O.P.), or Reference Point (R.P.). 
080679 Burns &. KCilonnvll Form TS-GT-2--8 

~..,.....coon_..... 



.... ~ ..... L- L- L- ,L- .t.. L- L- L­ L- L--..L._ L--.."­
TECHNICAL SERVICES 
GEOTECHNICAL DEPARTMENT Observed Water Level Readings .' Sheet~/__of / 

Project Name 
ECt:R'rA 

'LocationAI"rr<o>,_ IS' E. DF E'-V" 'i. 
. L-AY -row..". AReA 

DF' $dcrrH 

I Project No. 9/-.3/7 -:i/.- ad3 
Elev. Ground Surface (G..5.) 

IHole No. /."Nt/ll/-'P /7WD) 

Elev, Top at Pipe (T.O.P.1 or~~ference pOin?Jr.p.1 - :9.5 /.s- , 
?.?'N E 

. 74?",,'" ;<>GJ!""6"-v "pc - , 
. Date Started Drilling Hole 

3/2.5 /q;2 
Time 

8~30"';' 
Total Oepth 01 Hole eFt...... P"w_s Su'·'O)Oriliing Type 

Date Completed Drilling Hole Time q :CJI.>/ A.-Y1 
. 1'7./. . . HSA 

5/25Lq? Total Depth of Piezometer Footage Slotted 
Date Piezometer Installed '/1/4 Time 

Remarks: 
I1/E.-!..t. #.AS' 2JCEAJ ;;f'",,.., e>V'~R . O;PE".! 7/J"r /J .tr,x:?t?seJ> ,t:"Lt/5T/ W'r/,,I/ 

GRCJpAlP Sv;1i?r""CE . /JAro~ zt C. "" p--:+e W«..fe e e/e:v .IS f "-eJ' r./d ~'" l./e 
A't3/1,N.ooj/ErJ .

13",R) IVG- 8/' p(J,.., PJN6­17 BA.tT.s <:> l'/yC)!{T CE"/A c/YT'
w/ rI?EFAA{E PI!'!" f1(6/V1 1307'T"o,"", <::>;::; OI"'£.;V 60,('C "'-.0. G-. S, 

Date Time By Whom Depth to Water· W.L. Elev. Remarks 

3/zY/jz .y. ?J5"'Po.-n. :s. d",k./.!-e;e., 7. e9<' from Ci!()()>7dft~ . 8 5",2.6 ' vero. ~ J'$ ·8,
"'''' a. 

(r...... /avN\': z.:;-~.o~ 

JhS-/92 oR ;2.00.._ S..s/A";~;> :r.b2.~ from G1('o"..Jz>. 87· 5'3" ~A/A/y' ­ ~/4Z '-?-'" 

..WE<!..t. A 0-'1 A/Z)ciA/-'*1 E ..v"T. 
.. , ,. 

.,-r-, from , 

,::::­ t- from W. L.. E Ie J/a.'"/,,/\/5"' c(;1?e /Y1dS'-r 

(0 from Ilk~/v /~C<JrrP cr. V'Sti!' 

/)0 ' . 
from W",..~ /'",4",,-.'/eUt/ t!)R AJ,,-r 

\ \ I" from a-t- A// - S.S/... ';';l?R,;/(YZ6/.li 
; ~I from...., 

" '{7! from 

iA \ from 

\ from 

from 

from 

from 

*Depth to water noted from Ground Surface (G.s.l. Top of Pipe (T.O.P.I. or Reference Pomt (R.P.I. 

080679 BUlns & l'\G)onn.n Form TS~CT~2-8 
1Ei ...........vcNt.ct...c....__•. 




634.0 


L:i 
w 
lL. 632:0 
Z 

z 
o 
!;{ 

~ 
w 

630.0 

INCREMENTAL DAILY PRECIPITATION 
AND GROUNDWATER FLUCTUATION 
VERSUS TIME FOR WELL NO. GMW'-3 

29 5 12 19 26 4 

APRIL 

GROUNDWATER 
FLUCTUATION CURVE 

INCREMENTAL 
PRECIPITATION 

2.0 	
C/) 
W 
I 
U 
z 
z 
z1.0 0 
!;c 
I-' 
n. 
u w 
0:: 
n.0;0628.0 

B 	 15 22 10 17 24 21 : 

MARCH 	 MAY 



L- L.r,:,L- L- L- L- L- L- L-. "tc L- L- L- L- L- L- L- ..• '-- L­
TECHNICAL SERv,t..:ii's 

GEOTECHNICAL OEPARTMENT Ob d W t L I R dO . I ?serve a er eve ea Jngs Sheet . of --"~__ 

..r.p_rO_jec::-t_N_am_e--!Ei:.f(;~.C~KLr:!....!:;A~__________L-lpr_Oj_ect_N_o_··!.:r..:../-,-3~/?~_..;~:;-_:",,:::"',::O==:Y~-;--;::-::-:______L-IH_ole_N_o...!.c.'d.!:!M.~W~-~3T'------1 
Location Elev. Ground Surface (G.s.1 ., 

N .3 '/.3 yw Elev .. Top at Pipe {T.O.?J or Reference Point (R.P;' b3S. '0 =t-.' 
Date Started Drilling Hole Time Total Depth :of Hole 

Time #",.1­Date Completed Drilling Hole 1/A

I';:;:-===::-:::=::;------'-'.:..:c",.."'------'-----:;=------_-j Total Depth of Piezometer 
Date Piezometer Installed /YI1­Time. /</.. . 7 f' 
Remarks: 

Date 

3/t.-1192 
i./1o-7 (q2.. 

Time By Whom Depth to Water" 

7. S /"'. no • J. .5"/« #'~""­ ?: . /</ from :z2J ? 

11: 1.'1 a. ,.... -<. 51~#ef[. 'f ~. /2... from 7§J;P· 

W.L. Elev. 

(;;,30.0/' 

(pJ,. 9. ?3 I 
ft, "J. '1; 1-S·I 

b30. 'f9' 
_foso. 5/' 

":0.15' 

Drilling Type 

Footage Sioned 

"v,;ll 

Remarks 

"P7? I biZ . -h 2lic.<£L~-r;-6-.8'-!? ; 

~8~ 1'1­Ln-lt> /1:!~. -r~~+­

I 1/ /: +1 S"SIOL-Ife~</ ~.D; from 7.tJ.? b:l.7: '0'1' Er= /3,...,,... ? .. cove',y.= ~67' J 
~'--3.~.t.:/7~1+/q'L.71~._+.....25.::..·..'1.¥~5!.:.1M-~~-~<).SJ:~t:.~'Z:z~-!.~~~~y~+_-25-~'i~~fr~om:....:z-r.d~2!.~P~_I__.2h~,?.:f.<J..1?~'f~/~-p",,4«J (>W- ;, 0<.>-<.., oc.>-3~ G«'"'-~ GH=-I« 

Q/,lJ;.2. 9:t;c /)(!,JI(J;p;;,,~,// 5:90' from Tt>P (P2'1.9?' I&._TQf"*'-"-I."!-I<{ -'_ 
"Dep{h to water noted from Ground Surface (G.S.), Top of'Pipe rr.o.P.), or Reference Point (R.P.). 

080679 Barns & H<iJonnqll Form TS-GT-2·8 . 
1r>Q_.-...dtII.a....c......II.... 



........ 0 ................ ~
............ .... 

\,{,. ):.~ ','. " 

·...~0 

TECHNICAL SERVICES 

GEOTECHNICAL DEPARTMENT 
 Observed Water Level Headings Sheet -z.... of z.. 

Project Name 

Location 

N 3'/.3 
Date Started Drilling Hole Time 

IProject No •. "ll- 3/9- r- 003 
Elev. Ground 'Surface (G.S•.) 

Elev. Top at Pipe (T.O.P.) ·or Reference POint (R.P.) 

Total Qepth of Hole 

Date Completed Drilling Hole .A/A Time 
k--=:------:::=.,-:;--....:.'~y..'"T'::!..-------_:;:;;::::_------__i Total Depth of Piezometer 

Date Piezometer 1 nstalled /111,' TIme 

Remarks: 

Date Time By Whom Depth to Water* W.L Elev. 

5. fib' from £30.01' 
:~' from T~P 
'_<.'11,/ from TOP 

,.., :.<:" t, I... oJ' from 

r !h, cl.. :.. l ~.I 'I J from· ToP 1:>:<9. 73 l 

[) 11" t. oj} ~ 1.5/ 1 from ToP 
TlJp . bd.'l. 5.;( I 

B: f9-. t.,. '38' from 

6. t1bI. ' from 

J. Ihccl~·.J.. :>' JIll' from 

10'250.""­~ J B5 pi, from TnP 
5" ?"l/tt'l from ToP 

. I 
j,3o.JO 

,l Ihr(,I..,~L ."\. J 9 14 /, from ToP t.30.I,1 

(,50.09' 
I: ytJ~m. . I fhd 11"-') ~ h J. S.1! /J from TI)P 

3:10 fl, 
, t, /'5 s~ II from 

*Depth to water noted from Ground Surface (G.S.l. Top of Pipe (T.O.P.). or Reference Point (R.P.). 
080679 Burns & KG>onnClIl.._"""-_• ...r ___• 

IHole No. r:r Jl.I Lu -3 

Drilling Type 

Footage Slotted 

Remarks 

" 



639.0 

637.0 

635.0 

I:;j 
W 
lL. 

Z 

ffi 
~ 
~ 
Cl 
Z 
::J 
o 
(,!) 

633.0 l..--____..J..b....JJL,_---ll::i--1.I:l::ii.L.L...=..=-LL,________-,-..L 0.0 
B 15 22 5 12 19 26 4 10 17 24 21 

MARCH APRIL MAY 

INCREMENTAL DAllY PRECIPITATION 
AND GROUNDWATER FLUCTUATION 
VERSUS TIME FOR WELL NO; GMW-4 

GROUNDWATER 
FLUCTUATION CURVE 

INCREMENTAL 

PRECIPITATION 


2.0 
(f) 
w 
:c 
u 
z 

1.0 



"II 

--

" 

- -

-. 

. Sheet I 

.., I Project No. 7'/,.319.,. -<;/ J <:J<:J3 I,HoleNo. C,MW-¥' 
-

.. 

J·Oepth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference POint IA-P.). 
Q80679 Burns & M<i)onnQ(( 

t:n,1oM_"'_~_" 

r.-""": Elev~ Ground Surface {G.5J 

N '-l8,~. Ji-kJ 0110,£1 Elev. Top at Pipe (T.O..PJ Of Reference Point (R.PJ . bY!. b. 
Oate. Started Drilling Hole /f/Itl Time Total Depth oi.Hole Drilling Type 

Date Completed Drilling Hole 11/11 Time #",4 
Total Depth of Piezometer FootageSJotted 

Date Piezometer Installed ,1/,1; Time /?'- ? .- C;TPp) ~ 
Remarks: 

Date Time By Whom Depth to Water" \N.L. Elev. Remarks 

¥.z.s!/.?.z. ;"':/:;-p."" S. S/afl';R-u 1/.g2- I from rd.? .h '3b. 7-8' '0' .veer~A.;P. /01/44 '";t:fp~ 
3/2511z.. (. :C7~.,. S. :5I a.·ie:lC. '" P;711 . from rt:J? 63b. 8.}. f 

S/~/9z ,-<':/t? 0,$ 
.'" , -'/.88 7.0'1'" ~3.G>. J-.?< ' ". S ~7"7'"'"~ ¥ from 

3/--=£9/92 ' S:..z}--P ..... S. S/~7Te~ 3.8<:9 from T.6 ;::> iP '39. rc:l.' /fA.tAl E Z> L~~~ 4/'/9L"r.' to (3",-

3/g;/f'Z- :>91"'--
.;> 

5-8~ from -r--O.? 639.r'l' 
, 

S. '5 It,.. ff e~ 
qi2h2 <J' :?C:~A j) (f.t},.. 

( 

~' 'f?- / from TOP, bJj'. 13 I 

,!;1;:./9r2, 
I 

P. 1\;•• L,~ , 11 ,<;',3'-1/ from iflP 6~b.A.f,'f?:ij"',A ;Z.. '•. 
~ . 0. 0 le> ..:...-L.. 

~/;'h,2 .e:;' L;/. ,', P. ;VIe be ,.,,-~ II "i. 35/ from ' T~P 63b.~1 
...-L- -

.f/./}Q.2 ~'M"~_ _t Ih..rc.i •. ",L .5. 1,:,2' from- TaP 635.98' 

///;190< ' 17 '/-:;n~ D /11. d ),~. J) 5.63' from ToP . kJs. 9?-' i'l. c.:... ,. 0 ~O'" ":"eL-

1r//~fq..2. i R: ~"'ih 'f) II}" L () J) • .5. f( ,/1 
from T/)P 635. r(.' 

J //sl9d !?: .r:_, ' .I. 1M" C.7!.J, :5.9DI from /c;p I> '35. rO' ~...:. ~ c::)."Z..? c..:.. cl.... 

, ~/14h2. ~ : 3<;",.,_ .p III.:' LrA ~ II ' ,5. h £,' from T/lP b35.9/:,' # . .. .. ,o"~"':""~c. 

" ··/i.dtJ '/"J.2 (1:.; fJ.. ~ 1 (h J'J'),'" 1 3 / 9 z/.," r()/) t. ~+: 83'from 
" "1f":'Co. ",-" ~.'}.. 
R=.,;: , "..... .::cc. ..«...< 

"ct /;U /9:1. It) : ~n'"'" ,! /h, (J~.-<L .~ I /(J 'I;:" I' from ToP i t,H.73 

!th.~ Iv.. 2:JI"....... J. n•• f1~.~1 Lf' ,;1.318 " from 70P [;37 'If) 



TECHNICAL SE AVICES 
GEOTECHNICAL OEPAATMENT Observed Water Level Readings Sheet z.. of -.:;Z=--_ 

Project Name;;- r;. G- lerA 
Location 

N .YC.J.... 
Date Started Drilling Hole 

/11'/1 
Date Completed'Drilllng Hole #,4 
Date Piezometer Installed /y/L 
Remarks: 

Date Time 

if /.nl9.~ .2 : 0 10 /).-n. 

6lti92 /. VI; Dn.. 

c;/A'/'1;;l.;. 3 ;/.;/om.. 

71£/Y/9;L 
, 

, 

. 

y!v..J 390.'/ 
lime 

Time 

Time 

By Whom 

J. YhL c.l~;~L 
I Ih .('1,,: 
.1 11ur II"~ ~ 

. L ilL tIp... 

I Project No. "1/- 319 ­f/-oo3 
Elev. Ground Surface (Gs.) 

Elev. Top at Pipe (T.O.P.) or Reference Point (RPJ 

Total Depth of Hole 

/1/"4­
Total Depth of Piezometer 

Depth to Water* W.L. Elev. 

r '6 Sla" from ToP k, 3~ os' 
."> / B ;>01" '<om ToP Co ~.,. 9,' 
t, ,:2 1'9 " from TDP {,3'>. If,;z , 

'I. I 7$"// 'rom TaP 63t..80' 
v 

from 

from 

from 

from 

from 

from 

'from 

from 

from 

from 

from 

from 

I: Hole'No. 6-JI1 IV - '-I 

t-'I1.6o' 
Drilling Type 

Footage Slotted 

Remarks 

. 

-­
. 

; 
, 

*Depth to water noted from Ground Surface (G.S.). Top of Pipe (T.O.p.r. or Reference Point (R.P.). 

080679 Burns & MCilonnqll
(ftQlrIoo.......chltec;t...~._. 




636.0 


ti 
w 
lL. 634.0 
z 
z 
o 
!;;( 
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0:: 
W 632;0
!;;( 
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Z 
:J 
o 
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INCREMENTAL DAILY PRECIPITATION 
AND GROUNDWATER FLUCTUATION 
VERSUS TIME FOR WELL NO. GMW-5 

GROUNDWATER· 
FLUCTUATION CURVE 

INCREMENTAL 
PRECIPITATION. 

630.0 0.0 
B 15 22 5· 12 19 26 4 10 17 24 21 . 
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IlL- L:-,., ...L- II ­ L_. L- L '- ~'" L- t.=-. .-. .-- c--; r- .r­'v·· .. .••.::~'::::. ·';i;.JTECHNICA~ SER~~eeS . 
GEOTECHNICAL DEPARTMENT Observed Water Level Readings . Sheet / of Z­

. 

Profect Name FCC/(7A 
Location 

I Proje~ No. 9/- 6/9--'/- 60.3 
Elev. Ground surface (GS.) 

I:HoleNC~·MI·~:r 

N ;?:t-?, 8 J;(w .;(8'1,8 Elev. Top at Pipe (T.O.P.l or. Reterence Point "(R.PJ b</6. ;<;19' . 
Date Started Orilling Hole ~ Time Total Depth of Hole Drilling Type 

Date Completed Drilling H01~ Time /7"'4 
, Total Depth of Piezometer . Footage Sioned 

Date Piezometer Installed A"Jr Time . /fI: 77'- C;r?>/'.J 
Remarks: 

, . 

Date Time By Whom Depth to Water' W.L Elev. Remarks 

?,hi/qJ. " :00 orl\ ~. S fa....ffe.r.., 13 ·ST from r.O. 1". b3;).7;l' 
07~ l..t!. P€rTII ~ /P.77L 
I'"pc."'- -'f"." .Z "" 1/,.,( '" 72 <DC). 

::., 

3 /25/92­ . ~:7".:fP.~ S. $/­ . .4. '", /Q..57? from """"07' . (" 3;'. r/, ~ ",,;r).d.. -645/ Ak~·~r~A5>" 

;:sh~/9Z- . 
-' . 

5· S/t:t.He{zv2: 3d IJ./>J J1.5~. from -rtJP . t 3«.73' 

313O'ltz 9:g5;'M S. S'/.<:.-II-~;V /3'.::8 from ""/.0. ? 
: 

b 3;?rf'' :. -n;;. ~N4'P L&!$ T' /1/ /f.(-r 

3131 /tJZ .r;/5"" fA<­.5.. 5"!A {fCtZ-l,-' :13.S"""" from -r;O.p b 3J.7S' 

LJ /2 )'?~ h:So,.. "" P.(/", Ie.. ( /33t: from 7()P 63';'. 'to' ~'-.-I G.~.\S" 

4;{1eJ.:2_ h : l/;.) """ . P: /IJ,e Opr."!" 11 r 
LO.P... b 32. ~()I13.50; from "]:>""'~\\ G:J.l,.u.. .l f.. ..ec.:.... ": e. Q~ ":-c..t..... 

. :'//~/QJ 
, 

: P~JI;,"&.b'o. J) la? J-8 
1 from "D>P 633.51' 11>_", "''''--''-'.. ea...:..: e.. It) ..... G...<.l...;;> :S''''> ')n.. 

,; J ';;, , {f.'I? 
, 

f) A,' .!Jpr 
v 

4 a 11 ToR. b3:<.?l' :l>a' III ~ ,c".M....:.:. " 4. ,~ ';L._p "TEa\­ ~ ~_l.,·, 
I:? 3..:2.. ' from 

.' I '.,,>.2 f?:'30a ........ J. /h, (.r ...~... L r3.09' from. ToP' 63:3.a6 1 
«<-'I.'" : <C::Io.~"!...1.......4 

q /Jhh..:l b :.<)Rn~ P. Pv,~bua all . Jr. Elyl from To..P b 3_'{.lf~' p--?, ~!o~ G:.~­ l-eo e.;...,., c::..o.~ ..:,;..-c-l.. 

/f1,"!9..2 '::J: ~" J IL /ie,~t u'I5k" from ToP b3'(. lSi ~. Id \ .:;..,cL;. U:;s.~ I\t1f..k <::.. Zoe. .:.-.l... ....J.... 

4/.,,/'1.2. /b:f)OQ~ j /lI.c..U; :,J ~) 12~'} from T.ilP t.3'/./'l' Iy/:J; /9:1 I,; 'It. ,,":' J fl...rJLl 1.:2' r Ilg'} from ToP (, 3.3. '7-0' 
¥~/h.2 I: 'I :3 .. /)fY'o. .1111,. (' I;,~l a I B bieN from TtJ/> l~.3. 51./ 

; 

~irl~k~.. j- ~fI. .\. Jl" (I#,:L Jd. ' ?'lal~ from _DP Jxll..'LB' , 

,. 

"Depth to• water noted from Ground Surface (G.S.l. Top of PIpe (T.O.P..l, or Reference POint (R.P.l. 
080679 Bums & HGlonn~1I 

[ ...........AKN•.c,...CGoowI_. 




,.~ .. --- ~:., '".'
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TECHNICAL SE RVICES 
GEOTECHNICAL OEPARTMENT Observed Water Level Readings Sheet "Z.... of ? ­

Project Name. £ G-6-R Ttl 
Location 

IProject- No. 
91-?/'7~ S'-t>c>:>' I H~I. No. &M w-S 

Elev. Ground Surface (GS.l 

N ;r7-?B itw ::? 8'1., f) 
Elev. Top at Pipe (T.O.PJ.or Refe~ence Point (RP~) h %.;(9 

Date Staned Drilling Hole ,/" Time Total Depth 'of Hole Dril1ingTvpe, 
/1',4­Date Completed Drilling Hole _;flIP Time 

Footage Sioned .Total Depth of Piezometer 
Date Piezo~ter 1nstalled /. Time. /-/. 77 ' (Tb?) 
Remarks: 

. 

Date Time By Whom Depth to Water" W.L. Ele •• Remarks 

sJ,I't.2 l:;l 3 """­ .1 Ihr(J~,~ .f,,} '/t) I;{, If from 700 C-13 'ft5. I 
;; 'h /,,!,;z. .?'I!t.n"" I /h, CII'I>. 

. I,
I~ 's '?tfJ from TOP t, ,;(, 80 I 

f 
from 

from 

from 

, from , 

from 

from 

from 

from 

from 
, 

from 

from 

from 

from. 

from 

"Depth to water noted from Ground Surface (G.S.). Top of Pipe (T.O;P.). or Reference Point (R.P,). 
080.79 Bam. & tlGlonnoll 

[ng.....,~...~. 
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I.L. 638.0 
Z 

636.0 

INCREMENTAL DAILY PRECIPITATION 
AND GROUNDWATER FLUCTUAlilON 
VERSUS TIME FOR WELL NO. GMW-6 

GROUNDWATER 
FLUCTUATION CURVE 

INCREMENTAL 

PRECIPITATION 


2.0 en 
w 
:c 
o 
z 
z 

1.0 Zo 
!;;c 
l ­
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W 
0:: 

~1..-_____---l:.b...JLLL.-_D:L-.l.I::J:Ii.LL..,,,-,,,,--Ll..-_______--,,.L.O.O 0..634.0 ...I. 

1 B 15 22 5 12 19 26 4 10 17 24 21 

MARCH APRIL MAY 
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TECHNICAL SERV,CES 
GEOTECHNICAl. OEPART":-1ENT Observed Water Level Readings Sheet / of Z-­

Project Name J Project No. '7"/- 3/9- ?,,~OOJ 1Hole No. &"'f IV-6 
Location Elev. Ground Surface (GSJ" 

Elev.Top at Pipe (T.O;P.) or Reference Point (R.PJ 


Date Started'Driliing Hole #4- Time 
 TOlal Depth of Hole Drilling Type 

~~~~~~~~--------~~--------~ ~JDate ~.ompleted Drilling Hole "'/.1 Time ~~=::::.::~/t-~--:________-;:=-:::-;=::;-______-I 
I-:::-,---;::----,---:--:-::--:-_L/LV,.... ______ /-) Footage Slotted~ __::=__-------_'_j Total Depth- of' Piezometer 

Date Piezometer Installed /J#/f Time /"'1 .S7' J.ItJ;=: 
Remarks: 

Date Time By Whom DeptH to Water'" 

':f/.Z8 from 7.6.? 

from /O? 

from -:7:0.? 
from (. c). ? 
from 

ToJ) 

=>09' fram 

.5. t,::2 I from J()p. \ 1ltrCIl"',J, I.">R '" 
from 

. ~/";/Q' t.l9 ' fromt:>: //la.. 
from 

from 

3 I II" !L0m 
'" Toj> 

TOP 
I: J5S /In-. 

3 '/0 5'1e" from ToPc I lIAr (/,:.. L 

. S'. Sf. .-..£ 

/.. : D~ /J 

W.L. Elev. Remarks 

o38: /;;1.. , 

b38.;;(o' 
, 

039.0B' 

b38. ?-I" , 
'D~pth to water noted from Ground Surface (G.S.l. Top of PIpe (T.O.P.l. or Reference Point (R.P.l. 

080679 Barns & H<i)onnqll
E"II-......chII...I~C.............~ 




IlL- ___ ..IIL- L­ L._
X""I r- <.'-- .- ­

TECHNICAL se RV1CeS 

GEOTECHNICAL D~PAATMENT 
 Observed Water'Level Headings Sheet Z- of Z-­

Project Name £";; C- /ITA 
Location 

1Project. No. 91-J/9-f-003 
Elev. Ground Surface (G.s.) 

N ~(;,;l.9 Jtw dl~ 5. '1 Elev. Top at Pipe (T.O~P.J: or Reference Point tRY.) 

Date Started Drilling Hole /1//1 Time Total Depth of Hole 

.Date Completed Drilling Hole /f/~. Time 
Total Depth of Piezometer 

Date Piezometer Installed JtI'/l Time . 
Remarks: 

Date Time By Whom Depth to Water" W.L. Elev. 

t;/Plyh:<. /:5b/J"' ­ J. fh~ C}~;st '/ 0"/:$IX from ToP 63e. Yb' 
.'5"h/9;z.. I: :3l> ~ [ fh d'kL~ fY I 5 ~/r/' from TOP h 39.jl'
"';;;'12. .:J:t;6 J. Yh< eJ:... J, 'b_ "if!" from nP 63~J)'L.'

I I 
from 

. 
from 

, 

from , 
, 

! from 

from 

from 

from 

, from 

from 

from 

,from 

.. from 

from I 
."Depth to water noted from Ground Surface (G.S.).Top of Pipe (T.O.P.). or Reference Pomt (R.P.) • 

IH~leNo. GM/JJ ­ b 

G '/.:?bO 
Drilling Type 

Footage Slotted 

. 

. Remarks 

080679 Burns & MGlonnoll 
lI>Q..........-.~. 
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630.0 
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INCREMENTAL 
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INCREMENTAL DAILY PRECIPITAT~ON 

AND GROUNDWATER FLUCTUATION 

VERSUS TIME FOR WELL NO. GMW-7 

GROUNDWATER 
FLUCTUATION CURVE 
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2.0 en 
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---

I...... 

TECHNICAL SERVICES . 
GEOTECHNICAL OEPARTMENT ObservedWater Level Readings . sheet_I_Of z-
Project Name I Project No. 9/~ 3)9~ -r-ClOo 
Location Elev. Ground surface (G.s.) 

N Elev. Top at Pipe (T.O.P.) or Reference PDint (R.P.) 

Date Staned Drilling Hole ~ Time Total Depth of Hole Drilling Type 

~~~w~~~m~p71.-~-'d~~~·II~in-g~HO-'I.~--~~~~~A--------~T~im=e---------------t=-~~~~~~~~----------------~--_=~~----------~
1-::--::=------;--:-::-;---------::criN 

..-----------::;-..,.:...--------------\ Total Depth 'of Piezometer Footage Slotted 
~t. Piezometer Installed /j/,4 Time / $. 2f) -7tf~ 

Remarks: 

Date Time By Whom Depth to Water· W.L Elev. Remarks 

'-c:.~ I- A.,,&..r ,., ( ..to<£.. 
1(_.:....: ~de. c)'.~6. c:...~ 

+Depth'to water noted from Ground Surface (G.S.1. Top of Pipe (T.O.P.), or Referer:ace POlOt (R.P.). 
080679 Borns & KGlonnell Form TS-GT·2·8 



&. 11.. .... ar··· .--.::.:..--­ r-
TECHNICAL SERVICES 

GEOTECHNICAL DEPARTMENT 2- of_Z-__
Observed Water Level Readings Sheet 

Project Name EG-G-I!-rh 
Location 

IProject No. "1/-319- '1-t>l'3 
Elev. Ground Surface (G.s.) 

N /:2.b.5 tw /97. /f Etev. Top-at Pipe (T.O.PJ or Reference Point (R.P.)· 

Date Started Drilling Hole ~. Time Total Depth of Hole 

/(/4­Date Completed-Drilling Hole /Jif Time 
Total Depth of Piezomete~ 

~ate Piezometer Installed 4'4­ Time . .tPZ 1N~ 
Remarks: 

Date Time By Whom Depth to Water* W.L. Elev; 

, 'f/:Z3/1.;L J:5r'bn'­j. Mt- n·;~J..., bJ~ 61a IJ from ToP b3a.. S r' 
tfyr/'l:L . l: 't'O d"... J. Ih r ('I,.,~ h'3" from 7 oP 6 3;l. 55' 

s//h.:z. J: 3.J "rh L fhc.rJ~.: ' 2/.. II{, 8 fJJ from T{)P b3;? JJ J 
. < '; (f /9.2 5: (),;) /"jrr.. , \. fhL ()~.: ;. " : :;.'Ol. ~ '8 from TIJP t.3/. b/ I 

--; , . I . 
from 

from , 

. 
from 

from 

from . 
from 

from 

from 

from 

.. from 

from 
, 

from 

*Depth to water noted from .Ground Surface (G.S.). Top of Pipe (T.O.P.), or Reference Pomt.(R.P.). 
080679 Bum. & M<iJonnon 

r"ll ..... ~eor-.II_ 

I· Hole No.;;:: 111 IN _ ?­
: 

b 3 8~ eo I 

Drilling Type 

Footage Sioned 

Remarks 

I 
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en 
(/) " 2. 631.0 
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630.0 
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W 629.0 
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Z 628.0::::J 
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Cl 

INCREMENTAL DAILY PRECIPITATION 
AND GROUNDWATER FLUCTUATION 
VERSUS TIME FOR WELL NO. GMW-8 

GROUNDWATER 
FLU8TUATION CURVE 

2.0 (/) 
w 
I 
o 
Z 

Z 

1.0 5 
~ 
I' ­
0...INCREMENTAL 
oPRECIPITATION W 
0:: 
0... 

-l'..-_____-B",-LlJL,,--...Ib..-1..b:d..LL...:o..=......o....,.---------y-O.O
627.0 21 •-L. 

B 15 22 5 12 19 26 4 10 17 24 

MARCH APRIL MAY 



L- ~.' IlL. 
\' . 

TECHNICAL SERVICES ';' " 

GEOTECHNICAL OEPARTMENT Observed Water Level Readings Sheet I of 

. Project Name "Fcc /('7'/1 
Location 

N .y,): () 
Date Started Drilling Hole' /1/4 
Qa.~e Completed Drilling Hole A/-t 
Date Piezometer Installed ~ 
'Remarks: 

Date Time 

-:J/ZY /7"2 3: ~()p...... 

/ / 

3/2r/72 
. .' 
. /O.'OOA""", 

3h;--/9; s.T7?p-( 

HU:;/9z. /o:¥a ....'" 
'-:.,/z1l12­7:5"£ a .... 

" 

i /27/92 /t:'.:?O~ ._ 

~/??/97_ //"2),;;._ 

~,h/~~ ft M( :7_ 

1"" /;;? 8, 9 . 
Time 

Time 

Time 

By Whom 

5. 5 / c.--tl-eI'Z-'-' 
<' ...- /. " ,/ 

S. S-laAt'ei'.,, 

S.SA,,,#;"· 
5. S'I,,-t/Uy 
S. 5/&:..tfezt' 
? C"/~/(' 

). S'1"i.,y~~ 
:s-.i.I'" ffe...cY 

g/31/92­~:y15~.;H ·S. SIt<. tf~r'" 
~; I, i '7.2 "';>:0'1" fJ;~j A/~A/ .;/
1,,/; /;?).. tl.·..?"" P Alb£. , Ijjjl 
t////q::l //·,t;ho.. P !b,e-£}a-o. II 
J Iq!q.J ",2 " -:t.:: 1\ J. fhd. If"; ",1. 
If ///)';9'do II... .,,J.., 'I! IV;" ',,.,,1:») 

IProject ~o. 7'/~ .319 ~-¢t:Jd 3' IHole No. Gh1w~8 
Elev. Ground Surface (G.SJ -;.$: 

. Elev. Top at Pipe (T.O.PJ or Reference Point (A-P.l 6>:35, q 3 
, 

Total Depth of- Hole 'A Drilling Type 
4~ 

Total Depth or Piezometer Footage Slotted 

/</-S"t). zj;~ 

Oepth'to Water" W.L. Elev. Remarks 

5"·7~' from 1":o. P (;30./?' !Je?T,.{ OF W"~t. ::: /¢.SO ' ';;'0,,", 7.0 
om 76P 

S-E3o from T.O . .,. b 3c>.13 I ~n...~ .b~ -I­ .L-
from ~ <>'-"<.) -~ l:>-c: l / 5B-1 

'::-re' from 'IpP b~9.-'fS I 

:f",S8 from /:O.? b3D. oS' 7:>.-:J( SB-z. 

.:;:. 95"" 
, 

from "'T""tf ? b().'1. 98' /'/?/"z r.. Ec~/.z 72:.5'7' 

s'Yb''' from, -r-<>? _. fo;Z9.95 I ..ri2Jl'-M /..?-n; ~",/,&fi' r.?sr 
£'".95 from, -r-LJ P fo~'l. '18 I g Y L!::1.Ld. /;. ..., 174. delZ 7'-e.:r,<, 

5:4:7 from 'Tl>P ?30_ /fb' p_~ 0<.>., <><'>-1.. 0<>-3 .,........'0 <;'k... -I'/ 

8.66 from /.0. 'P (,:27. ;r7-' A.fL>,. J&.eJl ~.L 
5.'13 ' from ToP ~3D. C> C> 

I !iuli,..O.Jf,:~oI;gi r:1!-"'rtM Iv ~/</ 
.'S ~\t'/ from TIlP 1.,30. 13 ' . P ......... f-".f 

, 
6-~"· 

< 9;;2..,' from ToP 631>. 0 I 
( ; 

t;' 9,C,' 
.... 

L~.P.. _6..;l-'1; 9 8 ( 
Jt:..,A,:", a. 08 ..:.

from. '7.>~:I' C:;k<->-/7 t>~~ IE.f Gka-lt '.,. 

I. h. D/ from ToP 17;21. 9,),1 .72.:/1 6"<,)~{8 I<.e.,;;.: o~ of, a:... 

• 

*O';'th to water noted from Ground Surface (G.s.l; Top«f Pipe (T.O.P.1 or Referend. Point (R.P.I. 
Burns & HGJonmrl1 Form TS.CT·2-8 
I!nglnltCn-A<CNlect_~...t. 

080679 



TECHNICAL SERVICES 
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet 2- of 2.. 

Project Name' E {,. (../ITA 
Location 

I_ Project No~ '1/-3/9 -f- oo~ 
Elev. Ground Surface-(G.s.) 

f Hole No. 6- /IA. tv - JL 

N Lf:?;o Itw /01. 8,.'7 Elev. Top at·Pipe {T.O~P.)'or Referen~ Point (R.P.) ~~5: 9'3 ' 
Date Started Drilli~ Hole A/.A- Time Total.~Pth of Hole Drilling Type 

Date Completed Drilling Hole /WI Time. ~r 
Total (;)epth of ,Piezometer Footage Slotted 

Date Piezometer Installed gt//! Time ' /-j{..5'£) 
Remarks: 

Date Time By Whom Depth·to-Water* . W.L Elev. Remarks 

0/. //'~ /9.2 ~.'3/a P. If) ,L -" ..if '/
(,.23 from ToP k;Z"i..:zo I, 

1///5/'7-2 g,'¥2 '", I /hl..C1~,~ 6.23' from ToP 6;2.9.]0' 1Zo.~ : 0.2'3 <A<L 

<///£.,'/9OZ a.:3/~­ ;) II" ,I."c JJ t:jg' from 70P t.29.T:S_ I fG.u;. ; O.d," u:..cL.. 

L-/J "';'1,;z J, 1bIc. C. ),,1sL s) s: rlr)' from ToP 
, 

Rc.':-: 7..<1"­Y.,sr..do. 1./1 ...d..~lJ"" t:. 3 o. '1,'/ Co.2.1.. ........L.. 

¥/..V'j<?~ fl';;a J. fIt~L.1, ,:L S'3 b/~'from T()/J b3~,ba.' 
Y/~~h~ 2: lopl'Y'­J, /'11.<. (.It:,~k.. 5' 'it 1'1£1 II from TtJp b3l>.5b' 

q/z3/9.2.. .;?:oo p-­J. fh<'cl~;$l. .5" 5 ZI.~/' from TOP 1,30 'I'll 

t//;;h:2. /;,Yh A • I fL I'J",.~ '/r,":5 '5~. from 7?J/J h 3D 'f8' 
,41,/92 

, 
I fh J J.:" ,If{ 1/07h "from T/JP h~/l. t> "9'L: ~'ld"" 

I ~I~J9::L "1:o5 ..~ t fhr_ (. I"/~ . h' r viS" from TOP (,:2'1.55' 
I 

. / -, 
from 

from 

from 

from 

from, 

I from 

• "Depth to water noted from Ground Surface (G.S.), Top of'Plpe (T.O.P.), or Reference Pomt (R.P.). 

080679 Jl_o~~~cp..~!!! 



632.0· 

r-. 
(/) 

(/) " 
2- 631.0 

I:;:j 
w 
I..J... 

Z 
630.0 

Z 
o 
';;;: 

~ 
w 629~0 

628.0 

627.0 .J..,.-______-LbJl.L,-----I:O--Ll:l:O..Ji.L..<".=.-D-"..---------,-.L..0.0 
B 15 22 29 5 12 19 26 4 10 17 24 21 

1 
APRIL MAYMARCH 

INCREMENTAL DAILY PRECIPITATION 
AND GROUNDWATER FLUCTUATION 
VERSUS TIME FOR WELL NO. GMW'-9 

GROUNDWATER 
FLUCTUAflON CURVE 

2.0 (/) 
w 
I 
o 
Z 

z 

1.0 5 
':;(
I-' 

INCREMENTAL 0.. 

PRECIPITATION o 
W 
0:: 
0.. 



II- ..., ....... L.. L- 'L­ L~·· Il::-'" ..- r ­
"TECHNICAL SEAV'icES 

GEOTECHNICAL D!;!"AATMENT Observed Water Level Readings Sheet I of z... 
Project- Name 

ECC-t'7"A I Project No.' 9/~ 3/7~ 9" ~ t:J t:J.J IHole NO'G'MW_ '9 
Location Elev.,Ground Surface (G.5.l 

N 9{).0 j{W IbS,'6­Elev. Top at Pipe IT.O.P.) or Reierence Point IR.P'! ~37.5?' 
Date Started Drilling Hole M Time Total Depth of Hole Drilling Type 

#,)9­Date Completed Drilling Hole /VA Time 
Total Depth of Piezometer Footage Slotted 

'Date Piezometer Installed ## Time 'Zf;.ZO fO~ 
Remarks: 

; 

, 

Depth to Water" W.L Elev. RemarksDate Time ByWho.m 

:J/zY/92. . 3:rd D."; .s. 5"/&l#~~~ ':;;;.65" from 7:0. ? 6 3()· 9;;:1.' Ip~'" T~.o?~0'bf/;v,::. 'b9PI' 

.Y/2'/~2 ~. S G> &". <' \/, ~/> ,... h.92 from 'lL:JP e;,30. bS' . .It. Jt".. .F? /I/e ",; 
. 

Si!?- / 
Y/Z6/92. /. £,",o',p. '" S. sz",#~ h /p() from ~/).? 6~o·rr' .J;>Jt.%l.L. S8-2­

. 3 h7/?Z 7:9'0 ~", s: S /'" #?~.... 70() . from /d? . .b30.5ri' 
, 

?R/dJ? ~~A".o;? -76:5'r 5:3 -
3/27/9.2­ /".'.z</a..~ 7. C/a-iI',f." '" C. 9/' from rO? b30.·bb' .;( 3 A'1'" vr,.J' /",,;h:J ~<:"K ~~ 

3/27 !t12­,0. ·?Ya._ ? C/«-ZK t.. /?¥ from 'i-"'? b30'7"3' 33 -,oJ? /-'?rit ~ c oK. "//.S"7''. 
. '31z7'<12 /tJ.5'o.,.-"" 5- Sla #"e ;e.y 6.78' from '/. cJ.J' b30.'7<t' .5b ",,;'4. /.r1 rz, P""""..< ~r""-
.J/'Z7/e;Z /1: iJd",."., <;. S'!«. #e;e:..y b.M/' from 7". tJ, P G30.93' 75' /?7~--:7. ./-'?.".,. _~ ",J<'e /Z /e h-

3/zj/9:Z //. '5'/" ."", 5. SIt<. ./.;"'­ ;,; .£'8 from ..."J:jp.? b3o..:!!' //6 /Y1~A. //1 ;It> 7>hcLQ2 7e.rr-. 
3/.;30./92­9ao //'" 

,. 
._')5"!A-Tt-e12....V 6.6fL' from ~. 0 :"7 b3()·93/ 7?AIN£D 't..'" Jr N/(:.F1T'" 

if?'!9? !>:tfo~M... s: )/~tl.e;", 6.1 z;. . from -r: '" .P. b3(). g5" i 7>. .r. ~I a~:z. ~..,:) G .... b..\·& 6./.(~-JtJ 

'q}ll?=< t:; • ,.0.. l'> fJ. ct..t. . 1..,5,2 , from . TOP b31. 6S' I~ ...." -fcs~ _GKU-<,:!, '])-.1,." ~",,",,-'s::. . 
i.;;lh.1 In 'II! ;fM p. /life Opr."Ja 1/ t. ·0 8': from TOP 1730. 911 

. "p"1/ 'G~<-J-J{, 

~i.f/q..:J 
, 

.J n,"f)p, ~J.. 
, 

fo.?8' from _L4/> 630.79' JZ....:;. ,0.0 S ... ,1,
, 

2 :'1'-> ,., /"""'" 76sf ";"""-!.!. 

Jb~/"f.2 
,. . 

//.·¥9e> . jJ YI J..pr...// . t. Rd from l(j/> 63(). "7'1' J>~, 1/; GHt..)·'B ,e..""", "'- U ... .1.• 

c///¥/9d 8:J.f?,.. .f? 11,.'.1 {/o. ,1 7.0:'/ from _LOP b30.S">' k.&J> G....~- n {IS 4""" ks~ &:,kt.> ­ '7 

+DeP'th tb water noted from Ground Surface (G.S.I. Top ollPipe (T.O.P.)~ or Reference Point (R.P.)•. 

080679 Barns & HG>onnvll 
~N1ed....c-.""". 



ilL":' 
TECHNICAL SERVICES . 
GEOTECHNICAL OEPARTMENT Observed Water Level Readings Sheet 2- of Z-

Project Name & r;. 6--1.( r A 
Location 

N 90. b 
Date Staned Drilling Hole 

Date Completed Drilling Hole 

r;!w ;bS,"h 
/f//l Time 

;p'A Time 

Date Piez.ometer Installed /";a Time 

Remarks: 

Date Time By Whom 

'1//5/9;2.. 8: 51-f>­J. }\\c- c.l .. ,:.l 
Lf //("/9';)' g:~7'.... P. fv:"J" r • .. J 
5' jS!X.:2.. 3: M;/),.,.., 0. 1h~ (' Ip,~ . 

I 

I, Project No. 0:;/-3/<;-1-003 IH~I. No. c,.JVl W - '1 
Elev. Ground Surface (G.s.) 

Elev. Top at Pipe (T.O.P ..) or Reference.Point tA.P:) (;,37. SI' 
Total Depth ~ Orilli ng Type 

Total Depth of' Piezometer Footage Slotted" 
! zP.Z ~.-n;~ 

. 

Depth to Water* W.L. Elev. Remarks 

71.0;\' from ToP b 30 .55/ /4...;. o. '23 c.:..cl... 

i.9S' from T()P, 630. b::l-' BL. 1, +..r 6-'I",-1~ gQ:s" ·c. .oS- c.t..c.~ 

::;.'; Y~" from r~P '30. yyl 
from 

from 

from , , 

from . 

from 

from 

from 

from 

from 

from 

. 
from 

from 

from 

"Depth to water noted from "Ground Surface (G.S.). Top of Pipe (T.O.P.), or Reference Point (R.P.). 
Burns-'& MG>onnclil 
£ng__..AIC/<III«.I.~c:o..-.nI' 

080679 



635.0· 

634.0 

633.0 

632.0 

INCREMENTAL DAILY PRECIPITATION 
AND GROUNDWATER FLUCTUATION 
VERSUS TIME FOR WELL NO. GMW:"'10 

GROUNDWATER 
FLtlCTUATION CURVE 

INCREMENTAL 

PRECIPITATION 


2.0 
(f) 
W 
I 
U 
Z 

Z 

Zl.O o 
~ 
I ­
0.. 
U 
W 
~ 
0..631.0 l,-------...Lb.....uL,----I:D-.....l.J:J::D...J..L,c.=---CL,-----------r-'- 0.0 

1 	 B 15 22. 5 12 19 26 4 10 17 24 21 

MARCH APRIL MAY 



II.-~:,L- JL..., 
. , ... ' .! 

IL_ 11-._ .-,.~ r ­
TECHNICAL seRt:~.~i:s 
GEOTECHNICAL OEPARTMENT Sheet . Z­;(:f. Observed Water Level Readings 

Project Name £C-6-KTA 
Location 

1Project No. '? / '­ :3/'1 - r - tN>.3 
Elev. Ground Surface (G.sJ 

--.~--~--~--------~~---------------r.~~~~~~~~~--------~----~~
N /S,;(. ~ .e- w ~."o. 0 Elev. Top at Pipe IT.O.PJ or Reference Point IR.P.1 6 Y3. Db I 

Date Started Drilling Hole . Time Total Depth of Hole Drilling Type 

Foot~ge Slotted 
Date Completed'Drilling,Hole /rP 
b:c-=:-:--,-:----;--:-';;~-----"""""r7/."O"7i--'---=-------__I Total Depth of Piezometer 
.DatePiezometerlnstalied /1/,' Time /S?'7 71)/", 

Time' 

Date Time By Whom Depth to Water* W.L. Elev. Remarks 

*Depth ~o·water noted from Ground Surface (G.S.I. Top of Pipe (TcO;P.I. or Reference Point (R.P.I. 
080679 Burns & MCilonnvll 

E.........-.uehfttcta-eo..-...I" • 




L- IIIL-, ,'IL- __ .---;,.-- .-.L.... L.., L.. .:::: L L.. 1.---: , .' 
..• 

TECHNICAL SERVICES' 
GEOTECHNICAL OEPARTMENT Observed Water Level Readings Sheet 2-- of "Z-

Project Name G6-trRTh 
Location 

N /5::?_b 
Date Started Drilling Hole 

Date Completed Drilling Hole 

Date Piezometer Installed 

Remarks: 

Date Time 

l//.ly/9;z I: S'3p rr-­

sJ,h..z.. /:.e: ) 

l//I/?;). 3: .')"A 

{ , 

. 

1Project No. 91- 319 -1-0,:,3 
Elev. Ground Surface (GS.) 

J<W ~oo.o 
Elev.. Top at Pipe (T..O.PJ or Reference Point. (A.P.) 

/Y'#' Time Total Depth of Hole 

/74 TIme ffnJ-
Total Depth of Piezometer 

/V,.4-­Time /r.-?7pp· 

, . 

By Whom, 'Depth to Water" , W.L Elev. 

J. Jhc.C.I~I·,l 91 '1-11" from lOP G 33. '19' 
1 JJ,.J.f / ,.:s.L .2./f z-1 1 

, from TOP, b ?3. ?-l' 

1 Ihc.Cl,~!o.J, .2..h Y~ 'from T~P 1,"53. M' 
from 

from 

from , 

from 

from 

from 

from 
., 

from 

from 

from 

from 

from 

from .. 

'Depth to water noted from Ground Surface (G.S.I, Top of Pipe (T.O.P.I; or Reference Point (R.P;I. 
f)80679 Burns & HCDonnczll 

' ..........-Ndlllod• ..c:c......tl_. 

1:,H?leNo. tfMAJ -/0 

613. tJ6! 
Drilling Type 

Footage 51oiled 

-

Remarks 

. 



636;0 


ti 635.0 
w 
lL. 

Z 

z 
o 
!;;( 634.0 
~ 
...J 
W 

a::: 
w 
!;{ 
~ 
Cl 633.0 
Z 
::J 
o 
" 

632.0 

, 

t 

INCREMENTAL DAILY PRECIPITATION 
AND GROUNDWATER FLUCTUATION. 
VERSUS TIME FOR WELL NO. GMW-11 

GROUNDWATER 
FLUCTUATION CURVE 

INCREMENTAL 

PRECIPITATION 


0.0 
B 	 15 22 5 12 19 26 4 10 17 24 21 

MARCH APRIL 	 MAY 

2.0 	
(/) 
w 
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0 
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z 
z1.0 0 
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a.. 



IlL- II,- ,.:...... It. ­
TECHNICAL SERVICES 
GEOTECHNICAL DEPARTMENT Observed Water Level Readings .. Sheet~/_of _L__ 

Project Name £"G? KTA-
Location 

. I Project No. 9i- 3" 9 ­ /1-/)03 1Hole NO~W_ /1 
Elev. Grount:~ Surface (G,SJ 

I---:-:---.---:----~c/.,-;.""".-----------f-::::-:--:::::-:--::-;:::-:-;:;:-::-;;-;----:-::=-::c=:-;;:;-;;-;----:---------;----j
NOl. 0 3. { " "" /96. b Elev. Top at Pipe IT.O.P.1 or Aeference Point (A.P.1 _ '" 93, IS I 

Dale Started Drilling Hole ~. Time Total Depth of Hole . 
~~~~~-----=~~~~~------__~ h~ 

Date-Completed Drilling Hole A/A Time I-::---,­ __:-:::-~/~j/;'/V-=-_______--:::'---:::_--:-------_i 
I-::-.,-;::-----.,.-,---:::-:-____-'-'.I'-L!r'-rr~--__::=--·--------1 Total Depth of Piezometer Footage Slotted 

Date Piezometer. Installed #A'" TIme /~&,0 7b/ 

Drilling Type 

Date Time By Whom Depth to Water* W.L. Elev. Remarks 

"Depth to water noted from Ground Surface (G.S.). Top of Pipe (T.O.P.I. or Reference Point (R.P.). 
080679 Burns & tlGlonnvll For.nI TS..c'r-Z..a 

t...--AtdIIl..:•••COO'I_.... 



Il. .-­
TECHNICAL SERVICES' 
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet 2- of Z-

Project Name £Gr;ltT# 
Location 

I Project.No. ?1-31"1- 1- tJtJ 3 
Elev. Ground Surface (G.s.l 

I H~leNo. tr/lliN-II 

N .;?()3./ F/W /9b.b EI,\". Top at Pipe (T.O.P.1 or Reference Point (A.P.1 6Y3.LS' 
Date Started Drilling Hole ~ Time Total Depth of Hole Drilling Type 

Date Completed Drilling Hole 
~ 

Time /VA-
Total Depth of Piezometer Footage Sioned 

Date Piezometer Installed /l//J- Time I /.o.<fl 7/>/ 
Remarks: 

, , 

-. 

Date Time By. Whom Depth to Water· W.L. Elev. Remarks 

1f1:?'1h~ /; 5"5 ph'. J. !kc.CJ~/sl 8' 3 ~ "from ToP ~3K 8'J' 
.5 /J!92 1.·.'5t'J II~ . J J'h e. (J,.;",1. Ii' t, ~-1r h from nP h "3'/. 57' 
sf; /'7..2. ?'J'(" \ !he. n, ..'/..· ") , "10" from TbP . b3<J. 0" 
I I • 

from 

from 

from , 
I.. 
, 

from 
. 

from 

from 
i 

from 

from 

from 

from 

from 

from 

from 

"Depth to water noted from Ground Surface (G.S.). Top of Pipe (T.O.P.), or Reference Point (R.P.). 
080679 Burns & t!GJonn.n 

l~"'c_""c--._. 



L- 11..- •. II.- L... ___ .., 
TECHNICAL SERVICES' 

.---­
'. ,.I 

GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet-/-I_of / 

Project Name .Ecc -f'rA 
Location c., B, 

. FIV-fl£t? ,.,J" A).;.[.;JiYwAY Y ~")lLV- f. 

I; Project No. 
9/-319-4- 0 63 IHoleNo·Gh1W~/.z 

Elev. Ground Surface (G.5.)' 

N E Elev. Top at Pipe (T.O.P.) or Reference Point (RP.). 

Date Started Drilling Hole 
I-I/I/q ?. 

TIine 
3;oQp/VI 

Total Depth of Hole Drilling Type 

Date Completed Drilling Hole .'-////"'1?­Time 
3:'1$1'/11 

30­ . HSA 
Total Depth of Piezometer Footage Slotted 

Date Piezometer Installed' Time 

Remarks: 
-!-I~P TV C. eli /I,.J 0- I>-r" "13 e,J 1'. _ 7"""" -re 15 :B12Olti.etJ 

.4' Aid /N0'/C "'--fe,,1. . ?vl/edl eJCJ-t tAJa..,.+€-ft. Ie¥e./ /n£,co..:itJ72 A~ -rt..... ~e WCL-S-.!AI-e.'1! 

(Jily J a..fr'(?.oAZr ~ be. a. cle,o.AZ (SdNte.; J...J ) 7'f<odvd. (j/2'1lrz. ) 

.A{3ANIJONEo. WffL L , 

I Date . Time By Whom Depth toW.t.. • P/TO~ W.L Elev. Remarks· 
.- } j.,-" /qZ 6~ 'Is p'" s.->/ j. 

/ov,"" '" 95"/ from , 

I :1'b r79-<, -y..a OJ}O.-. ? c/q /?/r- I 7.K/7.~from 7CJ,;::, ;8,; //". d' .?('o d'",-,//e:J?s _ ~5 
./ I~,c pr4~c+ 

~ 

,<am 

Y/.:u:./9.z. ,;Z:,<JP._ £,.cS",4 -H. i~.~6 
, 

from·r.a.? 
, / 

3/30/92 
, 

9."z!­S. S/#t iI~'L 8.$ I from rCJ:? , 
/1A./J<!eD L.A~r A//c;o.J-='. :s ,q"" 

. 4/0//9;;<' /e<: l/l,:t; P. AI '"in, II ? /C" from ToP/-.:..--.... , v 

from .4\ 
fro"" --­ . 

'r L..-I I I 
() fr~m p) '1 ./ { , 

i 2 .d2. ~. L tim 
-l..---' (J 

, .I I~ fi' f'-'" *;;;; 
....=:V I~ . 

\ from, 
. I 

\ from 

from 

from 

"Depth to water noted from Ground Surface (G.S,I. Top of Pipe (T.O.P.I •.or Reference Point (R.P.I. 
080679 Burns & MGlonn~1I 

/./.. 

.. 

1:..._ ........Nt.c:I...c-...n ..... 



r' .-· ... r r-
TECHNICAL SERVICES 
~GEOTECHNICAL OEPARTMENT Observed Water Level Readings Sheet ----1./_ of ----,t,--'_ 

Project Name eGG-RTf} 
Location ?;z, 05 8, RA ",A rtF'S£ cor.< £t.( of ;!1./E' IY CK: '"" T­

IProject No. 9/- 3/9:.. If-oo3 IHole No. G.Mw -13 
Elev~.Ground Surface (GS.) 

N E Elev. Top at Pipe IT.O.PJ or Reference Point (R.P.) 

Date Started Drilling Hole 
3/2'1/"1 ""2­

Time 
IJ~09A 

Total Depth of Hole Drilling Type 

Oate Completed Drilling Hole "7/: ~ Cf, / Time 50-- HsA 
2­ ' "1''2­ "2.: 2 '1 K> Total Depth_of Piezometer Footage Sioned' 

Date Piezometer Installed TIme 

,Remarks: WiLL. VV,llS A.6J\/Vz;Jo-v€P 0# ..3/2.'II'7;;:t., @ L.J:·03,P,-., 

W/;1.</ BAGS 0F/f/CA7" c-eN/~A/7" ,oLAC£D )jo/ 6oJ'?!//6­

Date Time By Whom Depth to Water' W.L. Elev.· Remarks 

3/.2'1/'1.;<. /0:15",,",­fJ. C(ork/5. '5/,,//,1' 7.05' from TtJP ~'<'8. /9 
. 

PN()~ .fo ~/I AJ"AJ,)t»<~ ...f­
/"'"'

I from ~ 
from /"I ) 17)j/ j 

f\ fromA /' 11 /7 J v­

/1/ j) j fro~ ( / //~ 

L // . >- II . / fr,pJ 
~ 

1/) I II from 

k l,.--' V from 

"\ from 

from 

from 

from 

from 

from 

from ! 

·Depth to water noted from Ground Surface (G.S.). Top of Pipe (T.O.P.). or Reference Point (R.P.). 
080679 Bums & MG)onn~1I 

(~I_Con_"". 

I 

I 
I 



632.0· 

.--....
(f). 

'-' (f)
::::l. 
'-' 631.0 

t:,:j 
w 
u.. 

z· 
630.0 z 

o 
~ 
Gi 
-l 
W 629.0 
0:: 
W 

~ 
o ~ 

~ 628.0 
o 
'-' 

INCREMENTAL DAILY PRECIPITATION 
AND GROUNDWATER FLUCTUATION 
VERSUS TIME FOR WELL NO. GMW-14 

GROUNDWATER 
FLUCTUATION CURVE 

INCREMENTAL 

PRECIPITATION 


2.0 
(f) 
W 
:::c 
o 
z 
z 
z1.0 o 
~ 
I-' 
Q.. 

B 
0::

627.0 	~1---B-'----.....Lbo....J..1.1.-,--..Il:!'--J:.b::C1..LL...:>-c...-D-,-_________-.-tO.O Q.. 

15 22 5 12 19 26 4 10 17 24 21 

MARCH APRIL 	 MAY 



I;:~., .. L 

T'ECHNICAL SERVICES 

.' GEOTECHNICAL.oePAATMENT Observed Water Level Readings 

Project Name E G;;. ItTA I' Project No. 9/- 51'} - '1- 003 1Hole No. r..MIA, _ /Y 

N 53,} rtw 
3/-;z.7/cr'J..Date Started Drilling Hole 

Elev. Ground Surface (G.5.) 

. /3'1/'/ Elev. Top at Pipe (T.O~P.) 'or Reference PoiDt (RPJ ~3f:,.S)' 
Time '2.~S:::'I"TotaIDePthofHolel Drilling Type

~Da~7Co~I~d~D~'I~I'-H~I~~~~~------~Ti~-=~~~-----4~=-~~d~~~,=O____________~~=D~~~O=~~_~~·__~~__~~-~_~~----­- te mpete n 109 oe _ , __ ,~ 2- ,me " ".1 
1-:::-==c:-==::=;----.2..L..,;;/-"-;z..~=.L...J./' /:....·!.....Q'~____--::=_'"7..L....·_'1'-'=5'-:c.... Total·-Depth of Piezometer p- ____---' FootageSloned 


Date Piezometer Installed :3 / :3 Cl / "12 Time 9!0 9 -A 073 ' l' " :5 ~ '1 


Remarks: 

Date Time By Whom Depth to Water* W.L Elev. Remarks 

from To P 
from Tbj)­ t:zs. 1/1 

r'1.//0" 0/: ()S f) fJ.. (I,,~ J!I ' t.. / fI/ from rllP 

~~~·h~r).~/9~~~~~~~~3~':~L-~~J~fu~,~(·~I.·t~-uhL/~3~T4~/_'f~ro~m~TL~~~'P~l-bl,~~n"LLJ7/~__~_________________! 

*rkpth to water noted from Ground Surface G.S;). Top of Pipe (T.O.P.), or Reference Poont (R.P.). 
Barns & MG>onnqll1Ina__...c::...._owot. 080679 



11- 11- ilL 1(. .-­
TECHNICAL SERVICES 
GEOTECHNICAL DEPARTMENT Observed Water Level Readings Sheet z.. of 2­

Project Name £ t­ ~ /l.TA­IProject: No. 91- '3/9- $1-002 
LocationS",.. ~.". 0\1":/" :2. .... ,r J . 'WE DF . ­ .q--;:::;:: IS -!VOlfT# "'. OW-

Elev. Ground Surface (G.s.) 

N 53.1 ~"V' 
13'1. 9 Elev. Top at Pipe (T.O~PJ 'or Reference Point (R.P.) 

Date Started Drilling Hole .3 /;;z. '7 /q:;z. Time::2. : .53 f> Total Depth of Hole .\ 

Date Completed Drilling Hole .3 /;? 7 / q :f Time 1-J: /$ f' c25.o 
Total 'Depth of Piezometer 

Date Piezometer Insta!led ::? /30/97­Time q: ()q A d?3' 
Remarks: 

-

Date Time By Whom Depth to Water* W.L•.Elev. 

5/ B 19,,2 3 : I '10""-­. I Jh '" 0" ~ L b I :; .5'1,8" from TtJP , 60?9. e':f', . 
from 

from 

from 

from 

from 

from 

from 

from' 

from 

from 

from 

from 

from 

. . from 

from, 

. 
*Oepth to water noted from Ground Surface (G.S.I. Top of Pipe (T.O.P.I. or Reference Point (R.P.I. 

080679 Barns & HCi)onnvll 
IErigInftN-ArChlllIICl...c-.tt.nl. 

IHole No., 
C- /VI "" - I '/ 

G3b.77_'; 
~3b. 5) I 

DriUing Type 

~ Ih<.V skr. ­ Au..:ter 
Footage Slotted -"'. , 5 1/z." 

Remarks 



I:;j 
W 
L.r... 

Z 

z 
o 
~ 
~ 
--I 
W 

0:: 
W 

~ 
3: 
Cl 
Z 
:::l o 
C!l 

INCREMENTAL DAILY PRECIPITATION 

AND GROUNDWATER FLUCTUATION 

VERSUS TIME FOR WELL NO. GMW-15635.0 

GROUNDWATER 
FLUCTUATION CURVE 

634.0 

2.0633.0 (f) 
w 
I 
o 
Z 

Z 

z1.0632.0 o 
~ 
t-

INCREMENTAL a.. 
oPRECIPITATION 

B 15 22 5 12 19 26 4 10 17 24 21.' 

w 
0:: 
a.. 

MARCH APRIL MAY 




T:ECHNICAL SERVICES 
GEOTECHNICAL DePARTMENT ObservedWater Level Readings Sheet --,-'_of / 

Project Name I. Project No. 91- 311- '/-1>1>3 IHole No. 

Location . __ pt:.,:. Elev. Ground Surface (G.sJ 
-6.s·;, IEA.s,: n':" RE"T"A "" "" V/A LLAL /(.;.A/E:O W wALl, 'O{- 1"AM<:,sJ{p '1 

N 0<50•. '1 '2"'" a. 30. 5 Elev. Topat.Pipe (T.O.P.I,or Reference Point (R.P.1 

Date Started Drilling Hole t..{ / /") 1 fa ~ Time q ~ S J A Total Depth of Hole DriHing Type
1----------'~~~L,t;,~___--:::-~L!d..!..t::.'--___--1 I?, '} I ,4110-.1 51____. A";lt?r' 

.,Date Completed Drilling Hole " '0 I '",.., Time '/~ ""SA I-:;:::::;-=:;:-::~==:__------'-'-"---;:::===:;--.>L.---_
f.'::--::::-----:---:-:...,--'"ILL/"!::"!''~/L!.~/~'-<"'-___-::::--~/'-'-'.....:"'=.L!..----l Total Depth of Piezometer Footage Slotted 

Date Piezometer Installed 4 It?1/0/ A- Time ) ~ 5"$"" A /9. '75" I ~. '1'6 I 

Remarks: 

Date Time By Whom Depth to Water* W.L. Elev. 

ti//~/9.2. B:.ltJa. P IV,.j, .!'J/ 9.:n) from To!> 633./0 I 

&/,;,~/12 : /: 58 D J. Ihc. C/.'"'~ .... S' 'Ill from T{)P b33.98' 

I' • _ 

Remarks 

• 

*Depth to water noted from Ground Surface (G.S.). Top of Pipe (T.O.P.). or Reference Point (R.P.). 
080679 BUrns & MG)onnqll 

En~ItanI. 



631.0 

,...... 
(fJ 

'-' (fJ 

2- 630.0 

ti 
w 
L1.. 

Z 
629.0 

INCREMENTAL DAILY PRECIPITATION 
AND GROUNDWATER FLUCTUATION 
VERSUS TIME FOR WELL NO. GMW-1 6 

GROUNDWATER 
FLUCTUATION CURVE 

628.0 

INCREMENTAL 

PRECIPITATION 


2.0 
(fJ 
W 
I 
U 
Z 

Z 

Z1.0 o 
!« 
I ­
0.. 
U 
W 
OC 
0..626.0 .:1,-------..l..b...J.lL.,-----Il::L--Ll::l::D.;.u.....=-=--D~--------1.1...0.0 

1 	 B 15 22 5 12 19 26 4 10 17 24 21 

MARCH APRil MAY 



TECHNICAL SERVICES 
GEOTECHNICAL OEPARTMENT Observed Water Level Readings Sheet I of --,-1_ 

Project' Name E GcvkTA I Project No. 

Location BfrWE:t:~ _<;'MV./-8"'G~"W~-J'I oJ( ST"A/Glrr IJ/AGONA .... 
'_'AlI"_'>k PAIlT 0,.. ':>1,1£ ' 
N 1f~,;'1­ 2 tv /3/, D 

Elev. Ground Surface (G.s.1 63 b .t:,£1'; 
Elev. Top at Pipe (T.O.P.I or Reference Point (R.P.I b :3 b. 3/' 

Total Depth o.f Hole Drilling Type 

39.6 f}o)).w 5/,.,.,.... A"':Vr-
Date Started Drilling Hole If / h / q ?. Time II ~ .sI'A Nl 

Date Completed Drilling Hole" /,.. / ~~ Time L.J,. S­~ 
Footage Sioupd 

q, 98 I 

h­ _____-,.-_..::..t.."7.L./~,,,,-,/~"--Cz.""'____--::::--_-...!...:I=.,,'0"'------1 Total Depth of Piezometer 

Da.. Piezometer Installed 'i17 / q ?. "Time 3:3 0 f'All 3 $'. Y{, / 
Remarks: 

Date Time By Whom Depth to Water" W.L. Elev. Remarks, 
, 
7>" 1 ( G,l{w· 17, £'",_/0+ C.",C:>,!" 

/ 
' 1 ' 

from 

'~------~~--+---------~----~~--~+------r-------------------I 
from 

from 

"Depth to water noted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.). 
0.'0679 



634.0 


t:i 633,0 
W 
u.. 

z 
z 
o 
';;( 632.0 

~ 
W' 

0:: 

W' 


~ 
~ 631.0 
z, 

::J' 

o 
'-' 

630.0 L ______-LJb.-.lll...-r--_..lJ:J._Lb::Cl.lJ-==-....D....,------------,LO.O 
5 12 19 26 4 10 17 24 21 ' 

8 15 22 

APRIL MAYMARCH 

INCREMENTAL DAILY PRECIPITATION 
AND GROUNDWATER FLUCTUATION 
VERSUS TIME FOR WELL NO. GMW-17 

GROUNDWATER 
FLUCTUATION CURVE 

2.0 

1.0 

INCREMENTAL 
PRECIPITATION 

en w 
I 
() 
Z 

z 
z 
o 
~ 
l-
n.. 
() 
w 
0:: 
n.. 



I 

TECHNICAL SE RVICES 

GEOTECHNICAL ~EPARTMENT of ___ 
I
Observed Water Level Readings Sheet I 


. 


Project Name EG-G-KTA-
Location APPIlO)(. I.S-"" or: $0.-1./: a-..vw.w:> 

oF' n.<'Go"-A.<Cr,p A1ZFA 00,", 

1Project No. 9/- 5/'1- '1-()r-3 
Elev. Ground surface (G.s.) 

iHole 
No. r; /III Iv -/7­

6'1{' . S8.... 
N ,;n·fj. 'I VW ~B3.;L 

Elev. Top at Pipe (T.O.?J or Aefer.ence Point (A.PJ h'l6.;).CJ' 
Date Started Drilling Hole 

417/9'2­Time 8:33 AAA Total Depth of Hole' Drilling Type 

At</J .,,. ­50, ¥ l.Io/law ~h~ 
Date Completed DriIHng Hole '1 / g / 1 ;Z~ Time J'J..:0 "'I PM Total Depth of Piezometer Footage Slotted 
Date Piezometer Installed 

'1/8£"7 ,?" Time :z: '10 "'...", 99./:1 1 /0 I 

'Remarks: 

Date Time By Whom Depth to Water* W.L. Elev. Remarks 

9//D/9;Z /1::/ ~ ~ lU.p L,,_ • J1 /3.t,:l from JofJ i'd. /'7 
1 11:>..." GJ<<..>' lj'!, D ••(. &.11.<.'>-!2 £....:.·6.06.:.<4 

" /,;,192 8:/<; CI.­ PA".l U II g~ "''1' from TlJP b~;? 7-0' . ;-:p......, -+e~~ ~"""'. \.., 

;;IA-/72 8::2 beL J. {hI r-iJ, ..i /3. b3/ from ToP h 3;? bh' ~, O. ",$..:. J... 

';/;/;/9""­ ,,:S?D­
.. 

P II}.• k.,. ~ n ,". '::;-0' from J/')p b 3A. 7-"J' 'P~-~ -ks~ (,......., -('i! £a.~, 0.0' c..:.d.... 

-q'ido ' /9'..? "l:¥ f') "' ­ .1 /h {; cJf:I~L I?/r~"from ro.,D {, 3;(. 9.'1/ R« ....., /,.// J...cL. I~ul A;Sl.J; 0.", ....ct... 4.d~ . 

?!:2//9.:z. /0' O~ a. I 1M. I"I .. J. 1:/..:I. 5~ II from 10/> I> 33. ()-::' 
£//;)/1902.. 1:'/8p ..1. Ih~ C/e/~L 1.3/?51?') from ToP h 3;). 9/)1 

'I~3h;z /:'/6.0 J. !he. Cl{"/~J;.. J3 ' ¥ bl{/' from T~P h ::;:J. fJCJl 

'1iJ'IJ"ld. /."3211 J 11t-L Cln:1 /3 1'I >'/8 1/ from 7~P {, 32. SB' 
5//19.) 

, 
J. Ih,JJPI:J..· 

h 

TtJ/> t.32. ~p/L:,; 111 I-? / $I ;z.,1,' from 

E) '/,/19..2 :2 . '/t~ J 1Jr, 1'/#1<1 .I¥ l Y,1.I'from T!JP L -:>'::l•...;>('" 
/ I , 

from 

. 

from 

from, 

, from 

from 

"Depth to water ~oted from Ground Surface (G.S.), Top of Pipe (T.O.P.), or Reference Point (R.P.). 
080679 



______ 

-

__ '...... .&.- <JL- '{L.. IL., <;:L.... ~~. .... 1-__..11-. L-Il...",. Iit-.. • .:,- -=-~. £_ IW:- ~ 

635.0 

r-... 
(f) 
C) 
(f) 

2- 634.0 

W'w 
1L. 

Z 
633.0 

Z 
o 
~ 
~ 
w 632.0 

631.0 

630.0 j,.. 

'INCREMENTAL DAILY PRECIPITATION 
AND GROUNDWATER FLUCTUATION 
VERSUS TIME fOR WELL NO. GMW-18 

GROUNDWATER 
FLUCTUATION CURVE 

2.0 
(f) 
W 
I 
U 
Z 

1.0 

INCREMENTAl:. 
PRECIPITATION 

.J..b..J:lL,-_---I:h-JJ:J:£1.LL..:w:L---DL,----------rL O.O 
5 12 19 26 4 10 17 24 218 15 221 

MAYMARCH APRIL 

http:J..b..J:lL,-_---I:h-JJ:J:�1.LL
http:1-__..11


TECHNICAl:. SERVICES 
GEOTECHNICAL DEPARTMENT. Observed Water Level Readings Sheet I of --"-.1__ 

Project Name £?(;'KTA I_ Project No. 91-:317-7'-003 
Locat;on An. -rAr../UV"­,-n Grv.W-I'1 (A/W~ S-) Elev. Ground Surface (GS.) 

1Hole No. J;/I!Itv - 18 
6'/6. S?­

N 0(7-9. T vw : ;<"'10.1.{. Elev. Top at Pipe tT.O.PJ or Reference Point (R.P.) 6 'lb. 17. 1 

Date Started Dr;Jf;ng Hole 11 /q / q :;z. Tome Jb • -ZS-I'!_ Tota'l Depth of Hole Drilling Type 
I 3s:S- ( A/r ­ J?o J.uy

Date Completed Dolling Hole t{ / / 6 / q?­' Time CJ~O D A Total Depth of Piezometer Footage Slotted 
Date Piezometer Installed tj //O/""1:ZC Time .2. ~ SOL " 33( /0' 
Remarks: 

Date Time By Whom , Depth to Waier* W.L. Elev. Remarks 

'/1111 /9:1 8: It-a. (J Al ,k r<tal) /3...b:k.' from TllP b3~;5!, ~I'" ~.'( o-d.. c;.k.U-t~ 

~h.fl'lo< !1'..:! R" J. !he. C/d~, 13: 36' from TnP f:-3~. ,0 /' !2..-...;..~ o.n.;...c.L, 

J//bl9~ {,' <>:5 " ­ (j) J\J~" fw.. 0.1 B. '13' from -rnP b3;;(.7Y' R.,......, {<>,f (.J{u·18 ~: O~Ob~C.l.\. 

//,;:/~.:l 7:'/50. .1 Yh~Ll~~ ~' y.>/o"from loP ("J3. nl li'~;,,: 1.1I ....01.. /.... I '--rLJ o. "" ",,<I.. -t..J.L 

1,1,z//9d­"i:Sf} 0­cl /h,O,.,s J.:2' aSh'l from ToP 633. 'Is' 
.t. ;J:l//~:? 9~ I: '(9f) J. fhd:l<:",sK.. 13 I SIB I, from ToP b33./J' 

, If /.:? ;1'l.2­I.·Y8p j. lit< 0",; /-... ' 13 '51i1'/ from rnP b33.J1' 

(.II:~ Lj /9.;2.. I: '3//J J IhdJPI~, ., 13 / SA; I~ (rom r;;P 673. J.:? I 

~J,i~2 1'..2~/J l~Cla~~ , l3.' j 11" from ItJP hH. Ib I. 

.1/81,/2­.?:rB/J J. !hI'. rlp~s ;)3_' '7 T~ ,. from ToP ;:. '3:J..S( 
I { 

from 

from­ " 

, from 

from 

from 

from 

*Depth to water noted from Ground SurfaCl! (G.S.), Top of Pipe (T.O.P.), or Reference Point (R;P.). 

0,\0679 Borns & t!<i1onnoU 
t..._"'-ed~IaO•• 

i 



II- ~(~ IL- '--. II- ,L.,.. -t..- L_ ',z:;'J L..., 'L- 1;L_7 ..-- r- '.r r-
TE'CHNICAL" SERViCes 
GEOTECHNICAL DEPARTMENT Observed Water Level.Readings Sheet / of --11,--_ 
"~~--------------~--~~~~~--------------~-ru~~=---------I

ProjeerName 56-6-KTA IProject No. 9/- '31'1- '1-00:;5 IHole No. Si?~/ 

Elev. Grou.nd Surface (G.5.) 

N II ;Z.{; Elev. Top at Pipe (T.O.P.) ,or Reference Point (R.PJ 

Date Started Drilling Hole 
3/?.S/"7 A' 

Time Total Depth of Hole 
}::>"'.'1S-P 

I ed 0 '11' H I T,'me '3'-1.6.s ....Date Comp el "'09 0 e "" /.., //"'" _. • ,~
!-::--:c----:--:::-:---'..>::::.<c.::::"':.:-"'''--L--.!......,'c:..· ___--:;==--=3'-".,_1-""'-.;:)"'1"'--__--1 T etal Depth of Piezometer 

Date Piezometer I nstalled TIme 
'. . .. 

Remarks:3/30/O/;I.-Aei'lNPO~O BORING- Sr G-Jeovrl)/~ 
'-'//71-1 ItU,M/£ PIPlF r~OM r. O. 1'0 

GY<OV-'P£J GVRF;4e iF, No PIEzOMr::-reR 

INsrllJ..l-tf J:) ,rusr 6ol?/Jl/t$.• 

Date Time By Whom Depth to Water" 

:5 :,0 I p."" 

27.66 from II 

, 77.s/z.. from II 

3:o~ 27./6 from II 

from II 

7.90 from. 
GJI(.otJAlP

S<Jlz,'A<;L 

from 
( / 

from 

from 

from 

from 

from 

from 

from 

from ' ' 
I' r ...:; ~:'....: "" 

W.L. E!ev. 

.. .. 

J 

Drilling Type 

FlSA 
Footage Slotted 

Remarks 

.: . 
',; /' " 

.; 



II- 1L...r.. L.. .,--- C- c-­L... II- L.. .~,,~. II- II- - - '. ., " 
.'-J..:. _.I•• ' 

TECHNICAL SERVICES 
GEOTECHNICAL DEPARTMENT of ......,.cl__Observed Water Level Readings Sheet I 
Project Name 

Location 

N 4/,5 

_I Project No. 9/- 31'1­if-DO':;; 
Elev. Ground Surface (G.sJ 

. /33.b Elev. Top at Pipe (T.O.P.)' or 'Reference Point (R.PJ 

Drilling TypeI-D_a_te_st_art_e_d_D_fil_Ii"_9_·H_ole______--::,4,v,;t..,.-__."To_'m_e_______-\ Total Depth of H~ 
Date Completed Drilling Hole .$/1 Time b-;-:-;::-:;:-::;--;I"="--:-:----------;:=::::--;=-:::;--------j

1--.,,------,,-,-------/-'....,.',----=:----;---------\' Total Depth of Piezometer Footage Slotted 
Date Piezometer Installed #4 Time' /3.,??, '7ii1" 
Remarks: 

Date Time By Whom . Depth to Water* W.L. Elev• Remarks 

3/5i19z.-. /&.'07.4>. 5:/a:.ffe!"y /-<:.Rr fro';' --rD.? b;?l· 8)" :: 2Ln. .' r - .2G> 

i-/:51/9z. /a.·08A 5.~/tu(-u~ /~.77 from r.O.? 60<.1.1.5' ;;::: _3.~­ .:=. zg' 

3·h/l~z.­ //J.·07tl S.i'/.cfl-<!!'ry /7.71 from~o_? 6;l~.ol' ::</.-., ­ .c­ .3</J 

q/;/'1:<" 3: 10 () b\. j /'" L.U Ii s. ?S" from T{)P bOl"}.9?' 

I I 
from 

"Depth to water noted from Ground Surface (G.S.\"Top of Pipe (T.O.p.), or Reference Point (R.P.h 
080679 Burn. & MCDonn.1I 

• EtoQInoo_Afd>hec;h.-C-.rt.nI. 



1[. II ._, ., .-" tECHNICAL SERVICES 
GEOTECHNICAL DEPARTMENT. Observed Water Level Readings . Sheet ( of / 

Project Name IE GG- krA 
Location 

N 53.8 
Date Staned Drilling Hole 

Date Completed Drilling Hole 

nate Piezometer Installed 

Remarks: 

Date Time 

3/.2'//9Z ~: oG »0", 

]/.?rJ9?­b,' cPt? /P'~ 
-;/z-b/Q7 

. -Y 

/0:<"0,,-. 
~ 

ylz7/?/. 1: 5'20.", 

'3/:u /')z... f~6 7=-.. 
. ~ l '19.9. 9:~Sa 

;//,/12 ''?~()>l1) 

c;';/h:2 
, 

,q:3/l" 
~;!h~ If. .J) <:d. 

?~/~A2 2'::Jl//) 

////9;' /: y;::' 
; ;:;-'/ ~/9"z' '1: /:t-o

I t 

I Project No. 9'/-'3/7- f-ot>3 I HI?I~,N~ OW'-.z. . 
Elev. Ground Surface (G.s.) 

~"-' 1:29,/ Elev. Top at Pipe (T.O.P." or Reference Point (R.P.) c:, 3b. ;;zs I 
/f//I Time Tetal Depth of Hole Drilling Type 

4lI Time ##. 
Total Depth of Piezometer Foota!ile Slotted 

/Y/J Time . /-f.5~ '/ ~/ 

. 
By Whom Del!th to Water" W.L. Elev. Remarks 

5.S/",HeRv' ?;6,1i-' Irom -r. o. 1" 630.63' IV~" " /~.>6'
F;tI~M. .-r,./2..7> Lf;VIYl, bO.£e.n? 

~/"",-f-e~L 
-' ''fop 650.;<9/ 

/ .
"'. s-. ?L lrom 

5. 5/0. -Ife 'Z~ 5', 71, from 7. 0'. -p 630.'1'1
1 "'/i'-/€" wA,, So-.£ OJL ON 7 4 71 0"­ :SU 7 

!

•• ~<'A-r~ 'ZJ'2,H:~ 7r~ ~A r LA1!.JCeJ 

-# ow-I /Af, AI'.I9"; ~. 

5. $'/a1/"~ iZy :).9 -r/ from Td.? b 3'0· "3 J' 
, 

, 
<5. >};;.c .l.a..L:--' p·43 630. 8;;1..'from T.Oj'! 

Dn. /v"I, , II L;, 8(.,1 from ToiJ . b30. 3'1/ 

P'A /1" .k. ,S!l) t. }~ from ,-n..£.. ~.3o./3 / 12:;'''8 jJ~,:o;:;'7) ~7'~'} /..M', -IIJ 

j) AI.&. Jl <; ?'jl from 7o/J b30.l[b / 

P A,.. ), •. ," II .r; 78 I from TOP b 30. 'IT' 1!:t~~4L fJ.f~'rJJ.e. J:.? j[M"~t;.t.-r.1"-.A,g. if '0 a.<) '~ 

J thd 1~;4k S,9h' from ]~ 630 .;l. 'j I 

.) fA. ~ a., ~j,.. .J 5 '/0 (.~ /1 from IJ2.f>.. _£30.3'£ 
) Ih, rJ,.,., 1. /, ~ ·'T"i;iJ· fo.z9. 90' 

.• 't;' ';14 .from 

from. 
, 

from 

1 

v.. 
~ 

"Depth to water m,ted from Grou'!d Surface (G.S.). Top of Pipe (T.O.P.). or Reference Point (B.P.). 
080679 . Burns & KGlonnvll Form TS..(;T-2-8 

. ~hh~. 



IlL- _----. L __ ,.r- . ­
, .'~' 

TECHNICAL SERVICES 
GEOTECH.NICAL DEPARTMENT Observed Water Level Headings Sheet I 01 __/ _ 

Project Name EGC-KTA 
Location 

I Project No. 

Elev. Ground Surface (G.S.,. 

. _[HOle No. 

N Tilw I;) fl,;?'"-
Elev. Top at Pipe (T.O.PJ or Reference Point tR.P') b3b.Sr' 

Date Started Drilling Hole 

Date Completed Drilling Hole 
/1# Time 

/yA- Time 

#fA- Time 

Total Depth of Hole 

/f/A-- , 
Orilling Type 

'-:;--:-;;::-::-~~-:-=___~'<:-::-'::-'-:-___-:;::-:----'______-; Total Depth of Piezometer 
'Date Piezometer Installed /9'-40 ' '%;:; Footage Slotted 

Remarks: 

Date Time By Whom Depth to Wate'r* . ;, W;L. Elev. Remarks 

3/2/1 /9.2.. 
5. By" from r &'P 

/ :30~.m S· fi8 ' from. 'l.O· l' 

5.5~ from 

5. 8d-1 
from ToP 

,?; 0 "1 f) ..5.c...!lJi' from IDP 
< (j,;).' from 

If /91 '1.2 {, oBI' from 

J _ ;J, r (/,., .. 1-. t, I z~ 1/ from 

b '--s...,ti,lfrom 

I I from • 

from 

from 

from 

from 

*Depth to water noted from Ground ~urface (G.S.). Top of Pipe (T.O.P~), or Reference Point (R.P.). 
080679 Burns & HCOonnvil 

~Kh_c:....."",.nh. 

b30. 'fB' 
63/. D/' 

,
630.-:rs: . 

h3D./n' 



632.0 

..--. 
(/J 
(!) 
(/J 

2.. 631.0 

I:;:j 
w 
I.L. 

'2 
630.0 

2 
o 
';;;: 

~ 
W 629.0 

E5 
';;;: 
~ 
2 628.0::J 
o 
(!) 

INCREMENTAL DAILY PRECIPITATION 
AND GROUNDWATER FLUCTUATION 
VERSUS TIME FOR WELL NO. OW-1 

GROUNDWATER 
FLUCTUATION CURVE 

.2.0 (/J 

W 
I 
U 
2 

2 

1.0 2o 

INCREMENTAL 
PRECIPITATION 

';;;:
f ­
0.. 
U 
W 
0:: 

627;0 .i,..------..J.1....JJL.,----1l:L-Ll:t:O...L.L..=...t:L-LL,---------I~O.O 0.. 

B 15 22 5 12 19 26 4 10 17 24. 21 

MARCH APRIL MAY 



632.0 

......... 

(/l 
o 
(/l 

2. 631.0 

W 
w 
I..L. 

Z 
630.0 

Z 
o 
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_ SHANNON & WILSON, INC... "'111 . . 

~ Geotechnical and Environmental ConsuHants 

, 

Over 
35 Years of 

Excellence 
I I 11500 Olive Boulevard, Suite 276 • SI. Louis, MO 63141-7126. (314) 872-8170 • Fax: (314) 872-8178 

I..I 
iJ 

.May S, 1992 

iJ 
iJ Bums & McDonnell 

10881 Lowell 

Overland Park, KS 66210 


;J Attn: Mr. Bm Wefs 

Re: Laboratory Testing 
J EGGKTA Project 


J 
 Gentlemen: 


Enclosed are the results of the laboratory tests performed on EGGKTA samples 

J delivered to our office oil April 1 and 9, 1992. If you have any questions, please don't 

hesitate to contact me. 

J Very truly yours, 

SHANNON & WILSON, INC. 

J td1f~ 1J!t (~~ /I OJ}J. 
Kathleen M. rla::ttTJ Laboratory Supervisor.: 

J AGM:KMI/bb 

J Enclosures 

J 
J ... 51. Louis • Seattle • Fairbanks· Anchorage 

J 
J. Ronald Salley, P.E. Christopher B. Groves. P.E. Donald J. McQueen. P.G. Richard H. Frueh, P.E. 
Senior Vice President Vice President Vice President Vlce President 

Robert A. (Red) RObinson, C.E.G., R.G. T. Mich••1McMillen, P.E. Ronald R. NIcke, P.G" C.E.G. 
Senior Associate AssocIate AssocIate 



SURNS MCDONNELL M~1791-01 

SUMMARY OF LABORATORY TESTS RESULTS 

Atterberg Limits Shear Slrength .. 
. " ~ " ' .... 

Boring Sample Dep.th WoW Dry Perm~ Combined ,... 
No. No. Ft. Clas$lftca~o.n Con.t!O.nt' L.L PL PI ,SIr_. S.traln ' ~n~lty eablllty· Analysts Remarks 

0/0 TSF % PCF cmls 
,--~ . .. 

SB-3 ST-1 18.0-20.0 22, 31 16 15 104.4 • • 
GMW-15 ST-1 5.0-7,0 28 38 19 19 i .93.6 • • 
GMW-16 G-1 21.0-22.0 • 

... 

.. 
, 

, ".'" 

, 

" '. ­
j 

, 

I 

., 

... 

.. ,_. 

. .....-, ....." ... 

• See attached sheets Page 1 




I TRIAXIAL PERMEABILITY DATA SHEET 
l1li SHANNON & WILSON, INC 

L Project Burns & McDonnell Date 4f7/92 

~ 

I 
~ 

! I 
uI 

, 1­

'.J 


J 

J 

:J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

No. M-1797-0j Test By KMI Checked---O.-,-,-,-,-, 

Boring GMWc.15 Sample ST-1 Depth _---'6.-'.4'_-; 
----------~----------­

Preliminary Data: 


Permeameter NO._-...:.1",-1 


_ Sample Diameter (In) 

sample Length (in) 

Sample Area. 

Sample Volume 

Sample Wt. (g) 

Dry Density 

Specific Gravny 

.. 2.870 

2.092 

2.68 (estimated) 

Inflow Outflow 

Standpipe Vol (cclcm)_ 

Water Content Before 

Tare No. 
-=---"-=-T--­

Tare WI. (g)_-==!-""-,,,,,-,,,, ­

Wet Soli T Tare (g) _~~~~9. 

Ory Soi[ +Tare 

Water Content 

Pore Volume 

Read Time Peell Pin Pout HAfl.dinrl" (cm) Inflow Outflow Storage Total K 

Page 1 



l 
L TRIAXIAL PERMEABILITY DATA SHEET 

SHANNON & WILSON, INC 

~ Burns & McDonnell Date 4f7192 ' 

Job No. M-1797-01 . Test By .KMI Checked_-,",-,-, 

Boring SB-3. Sample ST-1 .. Depth _.....-'-'---;~ 
Description 

I Preliminary Data: Inflow outflow 

.. Permeameter No .. 10 . Standpipe Vol {cclcm)ii_ 

Water Content Before 

Sample Diameter (in) 2.880 Tare No. 
--'-"--'+,","",""'- ­

Sample Length TareWt. 
""---=:""f----'=~ 

Sample Area (cm"2li . Wet Soli +Tare \y)._~~.2~CiS 

Sample Volume 

Sample Wl. (g) 

Wet Density 

Dry Density 

Specific Gravity . 2.68 (estimated) 

I i ... 

~ 
I 

iii 

Read Time Pcell Pin Pout I=Ip",,,iin{l~ (cm) 

J ' I-----r----~I-----I-__i__-'-­

Dry Soil +Tare (g) 

Water COntent 

Pore Volume 

Inflow Outflow Storage Total K 

J 
J 
J Page 1 
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UNIFIED SOIL CLASSIFICATION 
GRAVEL SAND

COBBLES SILT OR CLAY
COARSE RNE . COAASq MEDIUM I RNE 

U.S. SIEVE SIZE m INCHES U.S. SfANDARD SIEVE No. HYDROIIETER 

3 3/4 3/6 4 10 20 40 60 140 200 

100 
 0""' 

1\ 
.. \80 20 

8 
~ 

E-< 
D:: ......CJ \ 

~~. . 1\\ :;,..
• p:j>0< '. 

II1 60 40 A
CJ r>a 
~. 
[fJ ~ 
~ ~ 
E-< E-<\40 60Z z 
r>a u t3 
~ ~\r>a r>a 
Po. Po.~ 

~ 20 80""' 
.. ... " . --­

1000 

10 3 16 2 10 . 1 10-1 10-2 
 1O-s 

GRAIN SIZE IN MIlliMETER 

DflPfH 1iL ASYMBOL BORum it % DESCRIPTION 

0 GMW15ST1 6.1 

Remark: 4/16/92 

M-17971-01 Burns McDonnell "" EGGTKA 

Shannon I< Wilson. Ino. 
GRAIN SIZE DISTRIBUTION 

Geoteohnioal Consultants 
... 
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UNIFIED SOIL CLASSIFICATION 

COBBLES 
GRAVEL SAND 

SILT OR CLAY 
CQ6RSE I FINE COARS~ MEDIUM FlNE 

U.S. SIEVE SIZE IN INCHES U.S. STAND}.R]) SIEVE No. HYDROIllITER 

. 
3 3/4 3/6 4 10 20 40 60 140 200 

100 0 

.­ '\ 
l 

-80 

\ 
20 

E-< 

ffi 
~ \><
(Il 60 4Q',t'i 
is 
'" ~ \E-< 40 60z _\[iI 
0 
P:: 
[iI 
Po. (S 

~ 
20 ""'" 80 

I 

0 -. -­ 100 

10 3 10 2 10 i 10-1 10-2 10'..3 

GRAIN SIZE IN M1LUMETER 

DEPTH A A DESCRIPTIONSYMBOL BORING (itl 

Eo< 

8 
~. 
;}-:o 
I'Q 

A 

§ 
i%1 
ll:: 
Eo< 

~. 
0 

&1 
p.., 

-

0 S8-3/ST1 19.0 

Remark : 4/16/92 

M-17971-01 Burns McDonnell - EGGKTA 

Shannon & Wilson, lnc. 

GeotechnicaL Consultants 
GRAIN SIZE DISTRIBUTION 
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UNIFIED SOIL CLASSIFICATION 
.SANDCRAVEL SILT OR CLAYCOBBLES 

COAASE FlNE COMSEj MEDIUM I FlNE 

HYDROMETERU.S. SIEVE SIZE IN INCHES U.S. S'i'AtlDARD SIEVE No. 

3 3/4 3/6 4 10 20 40 60 140 200 
0lOci 

~ 

~ 

\ 
.. - ..~80 20 

Eo-< 
Eo-< 5 ,
H
m 

~ ~. 
~ 
III><

III 60 40' 
fl"ES 

....CIl ~ 
Eo-< 
1'<1\ p:;~ 

Eo-< E-<40 60Z 
[j ~1\p:; p:; 
1'<1 1'<1 
p.. p.. 

~ 20 80 

~ 1"l 

"'l 

1000 
10 3 10 2 10 l' 10-1 10-2 10-3' 

GRAIN SIZE IN MILLIMETER 

D~pr .liL ASYMBOL BORING ft % DESCRIPTION 


0 GMW16/G1 21-nO 


Remark: 4/27/92 

M-17971-01 Burns McDonnell - EGGKTA 

Shannon & Wilson, In4J. 
GRAIN SIZE DISTRIBUTION 

GeoteQhnlca\ Consultants 
.. -.... 
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